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Constepated for a half century; 
corrected in a matter of days’... 


...one of the cases reported 
recently’! where a “striking change for the better” followed 
administration of Cellothyl. Cellothyl was also found highly 

CONSTIPATION effective in “a large number” of the author’s patients who were 
CORRECTION: suffering with severe obstinate constipation: “they had taken 
quantities or as some of them said ‘barrels of laxatives’” with- 
CA out relief until Cellothyl was prescribed. 





Physvologic correction—n the colon: 


Pe. 
Cellothy! provides bulk where it is needed—in the colon. It 
passes through the stomach and upper intestines as a fluid and 
+ thickens to a smooth gel in the colon to provide bulk for soft, 


moist, easily passed stools. 


The usual starting dose is 3 tablets t.i.d., each dose taken with at 
least one glass of water. Daily fluid intake must be high, and time 
must be allowed for correction to begin in an unhurried, physiologic 
manner. As normal function returns, Cellothyl dosage may be 
gradually reduced. 





1. Bargen, J. A. Gastroenterology 13.275 (Oct.) 1949. 


- Cellothyl’ » 


BRAND OF METHYLCELLULOSE ESPECIALLY PREPARED 


CHIL¢CcorTT 
Laboratories. DIVISION OF The Maltine Company MORRIS PLAINS, NEW JERSEY 





practical ideals 
in diabetes 
EARLY DIAGNOSIS 


“The ideal detection center is in the private physician’s 
office.” This approach to widespread early diagnosis of 
diabetes can be practical when every routine examination 
of every patient includes urine-sugar analysis. Routine 
analysis, in turn, is more ptactical for the physician who 
uses Clinitest (Brand) Reagent Tablets. The test is simple, 
rapid and self-contained (no external heating). Results are 
known at once 





CLINITEST 


REAGENT TABLETS for urine-sugar analysis 





“Generally, only the well controlled diabetic patient may 
expect to live to normal expectancy and without premature 
arterial degereration.”* Here too, practicality recommends 
Clinitest. Thé Clinitest (Brand) Urine-sugar Analysis Set 
(a compact pocket unit) enables the patient, under the 
physician’s guidance, to make regular checkups simply, 
accurately and conveniently. This is a practical guarantee 
of the patient’s cooperation without which adequate con- 
trol by the doctor is hardly feasible. 

Clinitest, reg. trademark 

Bibliography: (1) Wilkerson, H. L. C.: New York State J. Med. 49:2945 
(Dec. 15) 1949. (2) Sweeney, J. S.: Texas State J. Med. 45:623 (Sept.) 1949. 
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Fallacy and fact 
in the reduction 


of overweight 


The fallacy of thyroid: “The fallacy and dangers of over-stimulating the body with 


thyroid and of using laxatives to aid in reduction are well known. . .”’ 
Report of the Council on Pharmacy and Chemistry, J.A.M.A. 134:527, 1947. 


The fact of ‘Benzedrine’: ‘Benzedrine’ Sulfate “‘. . . is of inestimable value in 
controlling the desire for food.” Freed, S. C.: J.A.M.A. 133:369, 1947. 


‘Benzedrine’ Sulfate safely curbs appetite. The patient is content to eat less. 
He sticks to the prescribed low calorie diet; weight reduction follows. 


Smith, Kline & French Laboratories, Philadelphia 


Benzedrine* Sulfate, N.N.R. 


db one of the fundamental drugs in medicine 


*T.M. Reg. U.S. Pat. Off. for racemic amphetamine sulfate, S.K.F. 
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...was developed to fill the 
“need for an insulin with 
activity intermediate between 
that of regular insulin and that 


of protamine zinc insulin.” 


IN 1939, Reiner, Searle and Lang described a new 
“intermediate acting” insulin. 


IN 1943, after successful clinical testing, the new sub- 
stance was released to the profession as ‘Wellcome’ 


brand Globin Insulin with Zinc ‘B. W. & Co.’ 


TODAY, according to Rohr and Colwell, “Fully 80% 
of all severe diabetics can be balanced satisfactorily”? 
with Globin Insulin ‘B.W. & Co.’— or with a 2:1 mixture 
of regular insulin: protamine zinc insulin. Ready-to-use 
Globin Insulin ‘B. W. & Co.’ provides the desired inter- 
mediate action without preliminary mixing in vial or 





syringe. 
In 10 cc. vials, U-40 and U-880. 
I: Rohr, J.H., and Colwell, A.R.: Arch. Int. 


Med. 82:54, 1948. 
2. ibid Proc. Am. Diabetes Assn. 8:37, 1948 


*B.W.& CO.’—a mark to remember 


rad BURROUGHS WELLCOME & CO.(U.S.A.) INC. tuckahoe 7, New York 





Constipation 
in the Aged... 


The commonly encountered constipation of the older age group 
may result from reduced activity, lack of appetite for bulk-pro- 
ducing foods and inadequate ingestion of fluids. 
By providing hydrophilic “smoothage” and gently distending 
Fe stay bulk, Metamucil encourages normal physiologic evacuation with- 
is out straining or irritation. 


METAMUCIL” is the highly refined mucilloid of 


Plantago ovata (50%), a seed of the psyllium group, combined 
with dextrose (50%) as a dispersing agent. G. D. Searle & Co., 
Chicago 80, Illinois. 
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CARDIAC DISEASE AND RHEUMATOID ARTHRITIS 


JAMES Y. BRADFIELD, M.D. 
AND 
MILTON R. HEJTMANCIK, M.D. 
GALVESTON, TEXAS 


HERE has been a tendency to regard rheumatoid arthritis as a 

disease of the musculoskeletal system. Any associated cardiac 
lesions were usually considered the results of an unrelated process, such 
as arteriosclerosis, hypertensive vascular disease or rheumatic fever. 
However, in the past several years attention has been drawn to the 
occurrence of pancardiac abnormalities, incapable of being ascribed to 
such coexistent disorders, in patients with rheumatoid arthritis. Several 
recent studies have extended and considerably broadened the classical 
concepts of this disease. 


REVIEW OF LITERATURE 
In 1932 Wetherby ' found evidence of rheumatic heart disease in 2 
per cent of a group of 350 patients with “chronic arthritis.” He admitted 


his inability to diagnose satisfactorily those conditions which began with 
acute migratory polyarthritis—at first considered rheumatic fever—and 
which progressed to involvement of the joints typical of rheumatoid 
arthritis, There were 32 such patients, mostly in the younger age 
groups, in 18.7 per cent of whom rheumatic involvement of the heart 
eventually developed. Master and Jaffe? could discover no clinical 
evidence of cardiopathy in 50 patients with acute rheumatoid arthritis 
studied electrocardiographically. Choosing to disregard minor changes, 
they concluded that acute rheumatoid arthritis, in contrast to rheumatic 
fever, is not a disease of the heart. Boas and Rifkin * collected a total 
of 1,055 previously reported cases of arthritis deformans, (multiple 
rheumatoid arthritis) in which cardiac abnormalities varied from 7 to 21 


This study was supported in part by funds from the H. H. Weinert grant-in 
aid to cardiovascular research. 

From the Cardiovascular Service of the University of Texas Hospitals, Medical 
Branch, University of Texas. 

1. Wetherby, M.: Chronic Arthritis, Arch. Int. Med. 50:926 (Dec.) 1932. 

2. Master, A. M., and Jaffe, H. L.: The Heart in Rheumatic Fever and 
in Acute Rheumatoid (Infectious) Arthritis, M. Clin. North America 18:759 
(Nov.) 1934. 

3. Boas, E. P., and Rifkin, P.: The Heart in Arthritis Deformans, 
J. A. M. A. 82:1596 (May 17) 1934. 
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per cent. These studies were, in general, considered of limited value, 
since no attempt was made to differentiate arteriosclerotic from inflam- 
matory valvular lesions, and since presence of a systolic murmur was 
sometimes accepted as evidence of organic heart disease. Of 80 patients 
of their own, clearcut “infectious” valvular disease was present in 17.5 
per cent. Signs of mitral or aortic lesions or of pericarditis were present 
in 28 per cent of the 50 patients whose arthritis began prior to the age 
of 40 and in no person whose arthritis began thereafter. 

Dawson and Tyson * noted that 7 per cent of 100 consecutive patients 
with rheumatoid arthritis showed definite stigmas of rheumatic heart 
involvement. In all 7 the onset of the disease was in the earlier or inter- 
mediate decades. Monroe * stated that in his series of 267 patients 4 per 
cent had valvular heart disease, presumably attributable to no etiologic 
factors other than rheumatoid arthritis. Of 100 consecutive patients with 
rheumatoid arthritis studied by Ellman,° 8 had coexistent rheumatic 
carditis. Three of these, however, gave a definite history of rheumatic 
fever. Schlesinger * described 4 patients with Still’s disease which began 
with high fever and acute pericarditis. Rogen* subjected 33 patients 
with unequivocal chronic atrophic arthritis to thorough clinical investi- 
gation. Only 1 patient was stated to have definite signs of heart disease. 
Cardiac abnormalities were detected in 8 of 27 patients with rheumatoid 
arthritis analyzed by Feiring.® It appears difficult to exclude rheumatic 
fever, however, in all 8. Fischmann and Gwynne '° emphasized the value 
of cardiac roentgenography in their study of 60 persons with advanced, 
chronic rheumatoid arthritis, none of whom had hypertensive vascular 
disease or-history suggesting rheumatic fever. All patients were exam- 
ined by frontal teleroentgenogram of the chest and by cardiac fluoro- 
scopy, including the use of a barium sulfate swallow. Roentgenologic 
evidence of cardiac abnormality, mainly left ventricular enlargement, 
was considered present in 23 per cent of the 60 patients. 


4. Dawson, M. H., and Tyson, T. L.: The Relationship Between Rheu- 
matic Fever and Rheumatoid Arthritis, J. Lab. & Clin. Med. 21:575 (March) 1936. 

5. Monroe, R. Ts: Chronic Arthritis, in Christian, H. A.: Oxford Loose- 
Leaf Medicine, 1939, New York, Oxford University Press, vol. 4, pt. 2, p. 367. 

6. Ellman, P.: The Heart in Rheumatoid Arthritis, Lancet 2:581 (Oct. 
28) 1944. 

7. Schlesinger, B.: Acute Pericarditis in Still’s Disease, Brit. Heart J. 
8:238 (Oct.) 1946. 

8. Rogen, A. S.: The Heart in Rheumatoid Arthritis, Brit. Med. J. 1:87 
(Jan. 18) 1947. 

9. Feiring, W.: Incidence of Carditis in Rheumatoid Arthritis, N. Y. State 
J. Med. 45:1855 (Sept.) 1945. 

10. Fischmann, E. J., and Gwynne, F. J.: The Heart in Rheumatoid Arthritis, 
Brit. Heart J. 10:125 (April) 1948. 
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Of 360 patients with rheumatoid arthritis without evidence of rheu- 
matic fever, Gil’! adjudged 20 to have endomyocardial abnormalities 
similar to those of rheumatic fever, except for a high incidence of aortic 
valvular involvement and for a relatively high tolerance of the lesion. 
Three and three-tenths per cent had abnormal electrocardiograms. 
Rosenberg '* studied the cardiac status of 150 patients with severe rheu- 
matoid arthritis, finding evidences of rheumatic heart disease in 3:4 per 
cent of them. In a control group the incidence of rheumatic heart disease 
was 2 per cent. The difference did not seem significant. 

From the foregoing clinical analyses it might be concluded that in a 
given patient with apparently uncomplicated rheumatoid arthritis the 
odds are about one in ten that a careful clinical, electrocardiographic and 
roentgenologic evaluation will elicit signs of rheumatic-like lesions of 
the pericardium, myocardium or endocardium. The odds rise substan- 
tially if the age at onset is in the first three decades of life and if the type 
of arthropathy at onset is difficult to distinguish from that of rheumatic 
fever. 

Pathologically, studies of patients with rheumatoid arthritis have 
revealed an unexpectedly rich incidence of cardiac involvement. Finger- 
man ™ summarized the cardiac observations at hecropsy on 25 persons 
with rheumatoid arthritis. Thirty-three per cent were discovered to 
possess lesions typical of rheumatic heart disease; 7 had mitral and 2 
had aortic valvulopathy, while. 3 had pericarditis. Young and Schwedel ** 
in 1944 published autopsy data on 38 cases of rheumatoid arthritis in 
adults ; 65.7 per cent had cardiac lesions considered to be rheumatic in 
origin. Of these 25 patients a history suggestive of rheumatic fever was 
recorded in only 3. Pericarditis was present in 10 and Aschoff bodies 
in 3, while small areas of perivascular scarring were frequently seen in 
the myocardium. Considering the temporal relation between the onset 
of arthropathy and the initial discovery of cardiac abnormality, these 
authors suggested that cardiopathy usually occurs after a prolonged 
period, or repeated exacerbations, of joint involvement. They summar- 
ized and tabulated certain reported necropsy observations on patients 
with chronic arthritis published between 1881 and 1943. One hundred 
and eighty-nine cases were thus collected, of which 45 per cent included 
some type of presumably rheumatic cardiac lesions. 


11. Gil, J. R.: Heart Lesions in Some Rheumatic Diseases Not Including 
Rheumatic Fever, abstracted, Am. Heart J. 37:667 (April) 1949. 

12. Rosenberg, E. F.: The Heart in Rheumatoid Arthritis, abstracted, Am. 
Heart J. 37:669 (April) 1949. 

13. Fingerman, D., in discussion on Chronic Arthritis, in a Clinico-Pathological 
Conference, Minneapolis General Hospital, Minnesota Med. 24:1072 (Dec.) 1941. 

14. Young, D., and Schwedel, J. B.: The Heart in Rheumatoid Arthritis, 
Am. Heart J. 28:1 (July) 1944. 
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Rosenberg, Baggenstoss and Hench** analyzed the autopsy records 
of 30 patients with definite rheumatoid arthritis. Only 2 had given his- 
tories suggesting rheumatic fever. In 53.4 per cent cardiac lesions indis- 
tinguishable from those of rheumatic fever were presented. Included in 
the review of the literature by Young and Schwedel ** were the observa- 
tions of Bayles,** who observed rheumatic lesions of the pericardium, 
myocardium or endocardium in 22 per cent of 23 patients with classic 
rheumatoid arthritis. Only 1 had anamnestic evidence of previous rheu- 
matic fever. Graef, Hickey and Altmann’ recently reported on the 
necropsy material in 66 cases of rheumatoid arthritis. There was an 
antecedent history of rheumatic fever in 1 of these. Definite rheumatic 
types of cardiac lesions were recorded in 39.4 per cent and lesions “prob- 
ably rheumatic” in origin in 9 additional instances. Pericarditis was 
present in 33 cases; 19 had gross evidence of mild rheumatic-like val- 
vular deformity, but only 1 of frank mitral stenosis. Seven cases showed 
active chronic interstitial myocarditis and the lesions in 5 of these 
resembled Aschoff nodules. Perivascular fibrosis in characteristic onion 
skin layers was commonly encountered, and in 2 cases lesions resembling 
those of periarteritis nodosa were implicating the coronary arteries. 

Thes¢ clinical and pathologic data give rise to two important ques- 
tions: 1. What factor(s) is responsible for the conspicuous discrepancy 
between the clinical and pathologic evidences of cardiopathy in patients 
with uncomplicated rheumatoid arthritis? 2. What etiopathogenetic 
relationship exists between classic rheumatic fever and typical rheuma- 
toid arthritis? These questions and their corollaries demand elucidation. 


PRESENT STUDY 


Since most of the published reports have originated in the northern 
and eastern regions of this country, in Mexico or in the British Isles, 
it appeared desirable to determine the incidence of cardiac abnormalities 
in arthritic persons from the Southwest. Accordingly, we have reviewed 
the case records of 154 patients with rheumatoid arthritis admitted to 
the University Hospitals in the past fifteen years. We have elected to 
discard those patients over 50 years of age, those for whom the diagnosis 
seemed open to question and those in whom coexistent disease of possible 
significance was present. A careful analysis was made of 45 remaining 
patients with uncomplicated rheumatoid arthritis fulfilling the diagnostic 


15. Rosenberg, E. F.; Baggenstoss, A. H., and Hench, P. S.: The Cause 
of Death in 30 Cases of Rheumatoid Arthritis, Ann. Int. Med. 20:903 (June) 1944. 

16. Bayles, T. B.: Rheumatoid Arthritis and Rheumatic Heart Disease in 
Autopsied Cases, Am. J. M. Sc. 205:42 (Jan.) 1943. 

17. Graef, I.; Hickey, D. V., and Altmann, V.: Cardiac Lesions in Rheu- 
matoid Arthritis, abstracted, Am. Heart J. 37:635 (April) 1949. 
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ARTHRITIS 


criteria set forth by the Committee of the American Rheumatism Asso- 
ciation.’* Three patients were in the first decade, 8 in the second, 8 in the 
third, 11 in the fourth and 15 in the fifth. History of previous attacks 


TABLE 1.—Résumé of Cardiac Status of Sixteen Patients with Rheumatoid 


Arthritis 








Patient 
No, 
1 


2 


of rheumatic fever was entirely lacking. 


Sex 


Duration 
of 


Illness 
2 yr. 


1 yr. 


Clinical and/o- 


Roentgenographie 


Cardiac 
Abnormalities 


None 


Systolic apical 
and pulmonary 
murmurs; roent- 
genogtam: en- 
largement of left 
atrium and right 
side of heart 


hone 
None 


Mitra! diastolie 
murmur 
Diffuse cardi- 
omegaly; rough 
systolic apical 
murmur 
None 


Roentgenogram: 
slight diffuse 
cardiomegaly 

Roentgenogram: 
prominent conus 


None 


Roentgenogram 
suggests en- 
larged left 
ventricle 

Tachycardia 

None 
None 


None 


Soft systolie 
apical murmur; 
roentgenogram: 
mild diffuse 
cardiomegaly 
and prominent 
eonus 


Electrocardiographic 
Abnormalities 
Moderate right axis 
deviation; 1ow Tl 
None 


Prominent notched 
P2; isoelectric T4 
Right axis deviation; 
tow T1: T3 > T1 
None 


Atrial fibrillation 


' 

Serial changes; in- 
verted to upright T4f; 
T2 and T3 depressed 

Low T1; P-R wave 
slightly prolonged 


Isoelectric T2 and in- 
verted T3; both be- 
came positive 

Serial changes; definite 
abnormalities in 8-T 
segments and T waves 
in all leads 

Low T! and T?2; inver- 
sion of T4f; slurred 
QRS complexes 


Nodal tachycardia 
Low T1; T3 > T1 
Inverted T2, T3, T4f; 
Tl diphasic; depressed 
S&T and S-T2 

Low Ti and T6; 
notched P2 

P-R interval border- 
line; serial changes 
with definitely ab- 
normal T waves in 
all leads 


Evidence of 
Cardiopathy 


Not definite 


Definite 


Not definite 


Not definite 


Definite 


Definite 


Suggestive 


Not definite 


Definite 


Definite 


Suggestive 


Not definite 
Not definite 
Definite 

Not definite 


Definite 





None of these patients had a 
significant anemia. In most instances teleroentgenograms of the chest 
were available and in many fluoroscopic study of the heart had been 


18. Primer on Arthritis, Committee of the American Rheumatism Association, 


J. A. M. A. 119:1089 (Aug. 1) 1942. 
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accomplished. There were 19 men and 26 women. The illness presented 
some evidence of activity in the majority but was acute and of less than 


one year’s duration in 7 persons. 


The cardiac status of 16 (35.8 per cent) exhibited deviations from 
“normal” in one or more respects, although the evidence was insufficient 
to warrant a positive diagnosis of organic heart disease in 9 of these. 


TaBLe 2.—Résumé fond Data on Patients with Transitional Conditions 


Clinical and/or 
Roentgenographiec 
Patient Duration of Oardiac 
No. Yr. Sex Illness Abnormalities 


1 M 2 yr. None 


Mitral systolic and dias- 
tolice murmurs; chest 
roentgenogram: fulness 
of left atrium and conus 


Loud, rough systolic api- 
ca! murmur transmitted 
to axilla 


Soft systolic murmurs 
heard; chest roentgen- 
ogram: heart enlarged 
to left with straighten- 
ing of left border 


Persistent tachycardia; 
changing systolic api- 
cal murmurs; chest 
Toentgenogram: evanes- 
cent cardiomegaly 


Phonocardiogram: mitral 
diastolic murmur; chest 
Toentgenogram suggests 
left atrial and conus 
enlargement 

Soft systolic murmurs; 
ehest roentgenograms: 
cardiac enlargement and 
pericardial effusion; 
findings disappeared 
after several months 





Electrocardiographie 


Abnormalities 
None 


Right ventricu- 
lar hypertrophy 
pattern; T2 iso- 
electric; T3 in- 
ver 

None 


Shifting P-R in- 
terval; depressed 


an ; 
inverted T4f, with 
serial changes 


Changing border- 
line P-R interval; 
isoelectric T1; in- 
verted T2 and T3 


Clearcut abnor- 
mal seria 
changes in T1, 
T2 and T3 


Comment 


First considered rheumatic 
fever; antistreptolysin 
titer rose to 1:250; per- 
manent joint changes 
developed 


Initially diagnosed as rheu- 
matic fever; severe per- 
manent joint ceemhien 
ensued 


Patient had psoriasis; his- 
tory suggests attacks 
of rheumatic fever in 
past but typical arthrop- 
athy of rheumatoid ar- 
thritis present 

History suggests previous 
episodes of rheumatic 
fever; proximal inter- 

hal land t 





mandibular joints im- 
plicated at present, with 
Permanent deformity 
Initially diagnosed as rheu- 
matic fever; after 2 yr. 
the picture was definitely 
that of ehronic rheuma- 
toid arthritiis with irre- 
versible joint changes 
At first thought to be 
classic rheumatie fever; 
characteristic arthrop- 
athy of rheumatoid ar- 
thritis later appearcd 
First diagnosed as severe 


final picture was that 
of typical Still’s dis- 
ease 





However, 


7 patients (15.7 per cent) had definite clinical, roentgeno- 


graphic and/or electrocardiographic evidence of cardiac damage. The 
presence of pericarditis could be substantiated in none. Table 1 offers 
a résumé of observations germane to the cardiac status in each of the 


16 patients. 


Among many clinicians there is a strong feeling that rheumatic fever 
and rheumatoid arthritis merely represent varying manifestations of a 
single, fundamental morbid process, possibly hypersensitive in nature. 
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Table 2 contains data pertinent to cases of 7 additional patients, not 
included in the series, which well illustrate what may be considered types 
transitional between the two diseases. It will be noted that cardiac 
abnormalities were present in 6 of these persons, 


COMMENT 


The occurrence of cardiopathy in this series is higher than that 
reported by most other investigators, even though we sought to eliminate 
such complicating degenerative disorders as arteriosclerosis by age 
restrictions. We could discover no possible etiologic factors in our 
patients other than rheumatoid arthritis. They were selected to eliminate 
those with histories suggestive of rheumatic fever or with findings of 
systolic or diastolic hypertension. Whether geographic location may alter 
cardiac involvement in rheumatoid arthritis is a moot question, although 
climate is known to influence the arthropathy of rheumatoid arthritis and 
the severity of rheumatic fever. Decherd and Herrmann ® presented 
evidence indicative of a low incidence of classic chronic rheumatic heart 
disease in Texas. Perhaps the results of other studies carried out in 
this section of the United States would be clarifying. 

There is a decided difference between the severity of cardiac symp- 
tomatology in these patients with rheumatoid arthritis and that often 
encountered in persons with rheumatic fever. Most of our patients with 
signs of organic heart disease had few symptoms referable to the heart. 
None experienced congestive cardiac failure. In many the abnormalities 
were brought to light only by a careful clinical study. Yet alertness in 
recognition of cardiac lesions is of practical importance, for by appro- 
priate measures further insults to the myocardium, endocardium or peri- 
cardium may be avoided and the cardiac reserve protected. 

There is much to indicate an intimate etiopathogenetic relationship 
between rheumatic fever and rheumatoid arthritis, and many of the 
authors referred to previously incline toward this point of view. Dawson 
and Tyson * in 1936 presented a clear summary of supporting testimony. 
They stressed the idea that the age of the patient at onset of disease 
determines the type of manifestation of a basically similar or identical 
disorder. In the young patient arthritis tends to be less conspicuous and 
evanescent, while chorea and carditis are highly conspicuous; in the 
older adults the diseases of the joints become severer and more chronic, 
residual deformities occur and the other phenomena fade away. Transi- 
tional cases are seen when onset is in the younger or intermediate age 


19. Decherd, G. M., and Herrmann, G. R.: Rheumatic Heart Disease in 
Texas, Texas State J. Med. 39:229 (Aug.) 1943. 
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spectrum. The fact that exceptions exist does not vitiate this concept 
of rheumatic fever and rheumatoid arthritis. 

The hypothesis that the rheumatic state is the end product of an 
allergic reaction has gained considerable favor during the past few years. 
By administering horse serum intravenously to rabbits previously sensi- 
tized to this antigen, Rich and Gregory *° were able to produce cardiac 
lesions morphologically charaeteristic of rheumatic heart lesions in man, 
a species in whom a number of clinical and pathologic manifestations is 
common to both rheumatic fever and serum sickness. Wallis ** recently 
expressed the proposition that both rheumatic fever and rheumatoid 
arthritis are the results of union between a circulating antigen and a 
tissue antibody, but that available evidence would indict a different 
antigen. A comprehensive review of the literature pertaining to the 
etiology of rheumatic fever, with particular respect to the role of allergy, 
was published by Fischel *? in 1949. The association of hemolytic strep- 
tococcus infections and the development of the rheumatic state is well 
known. Unfortunately, there is as yet no means of detecting an allergic 
reaction in rheumatic persons that is not observed in patients con- 
valescing from streptococcic infections who never have rheumatic fever. 
The administration of cortisone (compound E, 17-hydroxy-11-dehydro- 
corticosterone) or pituitary adrenocorticotropic hormone (ACTH) to 
persons with acute rheumatic fever, with rheumatoid arthritis and with 
intractable bronchial asthma has evoked striking remission. This may 
or may not be coincidental. 


SUMMARY AND CONCLUSIONS 


The literature pertaining to the clinical and pathologic incidences 
of cardiac disease in patients with rheumatoid arthritis is reviewed. 
During clinical study one may expect to encounter 1 in 10 patients with 
organic heart disease, according to previous reports, whereas at necropsy 
perhaps 1 of every 2 or 3 patients will display pancardiac lesions struc- 
turally indistinguishable from those commonly associated with rheu- 
matic fever. 

Our clinical study of younger persons from the Southwest with 
uncomplicated rheumatoid arthritis indicates an incidence of organic 
heart disease in fair agreement with published reports of necropsy obser- 


20. Rich, A. R., and Gregory, J. E.: Further Experimental Cardiac Lesions 
of the Rheumatic Type Produced by Anaphylactic Hypersensitivity, Bull. Johns 
Hopkins Hosp. 75:115 (Aug.) 1944. 

21. Wallis, A. D.: The Relation of the Cardiac Lesions of Rheumatoid 
Arthritis to Those of Rheumatic Fever, Ann. Rheumat. Dis. 7:97 (June) 1948. 

22. Fischel, E. E.: The Role of Allergy in the Pathogenesis of Rheumatic 
Fever, Am. J. Med. 7:772 (Dec.) 1949. 
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vations on patients with rheumatoid arthritis, particularly if more 
attention be paid to equivocal cardiac signs in patients with this disorder. 

Patients with “rheumatoid heart disease” generally tolerate the car- 
diac lesions quite well, largely owing to the limitation of activity imposed 
by the arthropathy and to the fact that the lesions are apt to be somewhat 
milder in degree. 

Indirect evidence is strong that rheumatoid arthritis and rheumatic 
fever are differing manifestations of one fundamental morbid process, 
which is very likely allergic in character. 
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HE ASSOCIATION of clubbing of the fingers with various dis- 
ease states has interested physicians for many years. Little is 
known about the pathogenesis of this disturbance. Mendlowitz' care- 
fully analyzed all reports of the syndrome in 1942 and grouped all 
bilateral symmetric cases as acquired, hereditary or idiopathic. The 
acquired condition was associated with certain pulmonary, cardiac and 
gastrointestinal disorders and a rarely seen miscellaneous group of 
diseases. |In this last classification was recorded a single case of cysto- 
pyelitis, but no other urologic aspects were discussed. The hereditary 
group was considered to be a separate entity, inherited as a mendelian 
dominant trait and therefore often affecting other members of the family. 
In these persons the clubbing appeared early in life, and its association 
with various diseases was, in Mendlowitz’ opinion, simply coincidental. 
In the so-called idiopathic group a single case associated with urologic 
abnormalities was cited but not discussed. Mendlowitz also stated that 
hypertrophic osteoarthropathy represented a more advanced state of 
simple clubbing. These bone changes might be associated with osteo- 
porosis or with changes in the skin. Hyperemia or increased peripheral 
blood flow in the finger tips was shown to be present in acquired 
clubbing. Pathologically, these changes were described as tissue hyper- 
trophy and hyperplasia. 
During the past three years we have studied 4 male patients who 
presented a symptom complex of extensive clubbing of their digits, with 
or without hypertrophic osteoarthropathy, urinary frequency and 
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urgency, associated with striking metaplasia of the urinary bladder, and 
frequent mucous stools and tenesmus. Two of these patients claimed to 
have had some clubbing much of their lives, although their urinary and 
rectal symptoms were of more recent onset. One of these gave a family 
history of clubbing. The remaining, and more severely disabled, 2 
patients had noted the sudden onset of clubbing during military service, 
months before the appearance of their other symptoms. It was the later, 
rather explosive onset of urinary and rectal symptoms which eventually 
precipitated their separation from the military service. All 4 were 
admitted to this hospital largely because of urinary or rectal complaints. 


REPORT OF CASES 


Case 1.—A 25 year old policeman first noted the sudden appearance of pul- 
sating pain and swelling of his finger tips in May 1943, while stationed in the 


Fig. 1 (case 1).—Photograph made in June 1948. Clubbing of the fingers had 
appeared suddenly in May 1943. 


South Pacific. The toes became involved a few days later, but he felt well otherwise 
and participated in several Marine combat campaigns. In November 1944 he was 
hospitalized with an attack of acute “dysentery” characterized by fecal and urinary 
urgency and frequency which required simultaneous evacuation of both the rectum 
and the bladder; otherwise incontinence resulted. The extensive clubbing was noted 
at the time of that hospitalization and he was evacuated to the United States and 
studied for several months at the United States Naval Hospital, Bethesda, Md. 
The appearance on bronchoscopy and bronchograms was normal, and no cause for 
the clubbing was discovered. Following his discharge he became employed as a 
policeman, an occupation he continued with difficulty, since the cold of New 
England winters greatly intensified the pain in his finger tips. He averaged four 
to six mucous stools per day, with suprapubic pain, a weak stream and urinary 
frequency every one and a half hours. Nocturia (one to two times), visible mucus in 
the urine and hesitancy with straining were often noted. He voided in the sitting 
position, as fecal incontinence still occurred during urination. There were no other 
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complaints. No other members of his parents’ families or his eleven siblings were 
so afflicted. : 

Physical examination on his admission to this hospital in May 1948 gave normal 
results except for prominent clubbing of all fingers (fig. 1) and toes, extreme 
tenderness and sensitivity of the anterior part of the rectum, which secreted a 
copious amount of mucus, and an enlarged prostate with induration and pronounced 
tenderness along the bladder floor. His features were pleasant in appearance and 
his skin was normal. 


Fig. 2 (case 1).—Intravenous pyelogram made in June 1948. Striking filling 
defects in the bladder floor, slight dilatation of the lower part of the right ureter 
and hypertrophy of the vesical wall are visible. In December 1949 filling defects 
of the bladder were smaller but the right ureter had become more dilated. 


Numerous urinalyses revealed 9 to 1 plus reactions for albumin, with occasional 
pyuria and many mucous threads. Cultures were repeatedly sterile. The hemo- 
globin concentration was 11.3 Gm., with normal red and white blood cell counts, 
differential counts, hematocrit and sedimentation rate. The stools contained no 
parasites, occult blood or intestinal pathogens. They often were coated with liberal 
amounts of mucus. Serologic tests for syphilis gave negative reactions. The follow- 
ing blood chemical values were within normal limits: nonprotein nitrogen, fasting 
blood sugar, uric acid, total protein and albumin to globulin ratio, calcium, phos- 
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phorus, acid and alkaline phosphatase, cholesterol, cephalin flocculation, thymol 
turbidity, carbon dioxide-combining power and sulfobromophthalein (bromsulpha- 
lein®) sodium retention. The basal metabolic rate and electrocardiogram were 
normal. Roentgenograms of the patient’s hands revealed only soft tissue changes ; 
a roentgenogram of the chest was normal. The colon was moderately spastic, and 
the stomach and small intestine were normal. The intravenous pyelogram (fig. 2) 
revealed slight dilatation of the lower part of the right ureter, with conspicuous 
irregularity of the entire lower aspect of the bladder. The wall of the bladder 
appeared thickened. 


Fig. 3 (case 1).—Biopsy specimen of bladder taken in July 1948 demonstrates 
glandlike structures composed of stratified transitional cells, often lined by a single 
layer of low columnar cells. Secondary lumens are forming and coalescing, but 
no mucus-secreting cells are visible. A small lesion of cystitis cystica is present 
at lower right. The stroma is \ascular and has a sparse infiltration of lymphocytes. 

Proctoscopy revealed nothing abnormal except for extreme tenderness and 
spasm of the rectum and the presence of an unusual amount of mucus. A rectal 
biopsy specimen was normal except for numerous swollen goblet cells. Cystoscopy 
revealed multiple, irregular blebs and papillary, vascular and translucent wavy 
fronds and heaped-up masses throughout the posterior wall of the bladder. They 
were concentrated at the neck and trigonal regions, hiding the ureteral orifices. 
Large protrusions of tissue were seen which in the microscopic sections from the 
bladder (fig. 3), reported by Dr. John D. Houghton, presented a picture of round 
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masses of transitional cells resembling cell nests of Brunn along the mucosal 
surface. A few were cystic centrally with a lining, in places only one cell thick but 
elsewhere composed of stratified transitional cells with a simple columnar inner 
layer. In one area many of the cells of this layer were of the goblet type. The 
picture was diagnostic of cystitis glandularis and cystitis cystica. Cystoscopic 
examinations were repeated twice during the next two weeks, with further biopsies 
and fulgurations of the involved region in the neck of the bladder. He then was able 
to void more freely and experienced less dysuria. 

The patient was readmitted to the hospital in October 1948, with the same 
symptoms. No changes had occurred in the clubbing of fingers and toes, the 
enlarged prostate and tender rectum or the induration around the bladder neck. 
Laboratory studies, including sedimentation rate, total protein content and albumin 
to globulin ratio, showed no abnormality. Roentgenograms of the hands now 
revealed slight periosteal changes suggestive of osteoarthropathy. Cystoscopy dis- 
closed some improvement, but microscopic sections showed leukoplakia at one end 
of the bladder (squamous epithelium, with prickle cells). Scattered lymphocytes 
and plasma cells were visible in the stroma. Engorged vessels and a few glands 
with unusually large central lumens were prominent. In one of these glands two 
secondary pockets were composed of cells swollen with secretion of a neutrophilic 
rather than definitely mucoid type. Similar cells were noted lining cystic glands. 
Half the stroma appeared to be edematous. 

A year later, the patient was readmitted because of an exacerbation of symptoms 
of disease of the urinary tract. The clubbed fingers were just as striking and the 
bladder and biopsy specimens appeared essentially as at the time of his first 
admission. Pyuria was present and he was averaging six stools a day. The roent- 
genogram of the chest, the roentgenologic appearance with a barium sulfate enema 
and blood chemical values remained normal, but the lower portion of the right 
ureter appeared to be more dilated on the intravenous pyelogram. 

Case 2.—A 26 year old student had noted the fairly sudden onset of clubbing 
of his fingers and toes in November 1944, while serving at an airbase in England. 
Three months later, during an attack of apparent infectious mononucleosis, he 
experienced an unusual and severe hemolytic anemia which resulted in his being 
hospitalized"for many months and evacuated back to the United States. The full 
details of this episode have been described elsewhere.2 Generalized osteoporosis 
began to appear in April 1945, and pains in various bones, mainly those of the legs 
and shoulders, developed and have persisted to this date. It is probable that the 
osteoporosis represented the first visible change of hypertrophic osteoarthropathy. 
Mucous diarrhea developed in July 1945 and progressed until six to ten movements 
daily were noted. Tenesmus was a prominent feature of these bowel movements, 
many of the stools being almost pure mucous casts. Urinary frequency first 
appeared late in 1945 but was never prominent until July 1948, when nocturia, 
urgency and frequency were noted and grossly visible mucus could be seen in the 
voided specimen. There was a mild chronic cough. Clubbing had not occurred 
in other members of his family. 

Resuyts of physical examination varied little from his first admission to the 
hospital in 1947 to the present one in 1950. He was undernourished, exhibited 
extensive clubbing of fingers and toes and had hypersensitive rectal mucosa which 
made rectal examination extremely painful. Proctoscopy showed an essentially 


2. Ellis, L. B.; Wollenman, O. J., and Stetson, R. P.: Autohemagglutinins 
and Hemolysins with Hemoglobinuria and Acute Hemolytic Anemia, in an Illness 
Resembling Infectious Mononucleosis, Blood 3:419, 1948. 








WARTHIN ET AL—CLUBBED DIGITS AND DIARRHEA 15 


normal condition, although excessive mucous secretion and spasm of the rectum 
were present. 


Except for an unusual degree of mucus in urine and stools, an elevated sedimen- 
tation rate, slight hyperglobulinemia and borderline thymol turbidity readings, no 
abnormalities were found in extensive urinary, stool and blood chemical determina- 
tions. The removal of sulfobromophthalein sodium from the blood was normal. 


Roentgenograms of long bones, spine and skull revealed diffuse osteoporotic 
changes in 1945, but beginning in 1947 typical cortical thickenings of hypertrophic 


Fig. 4 (case 2).—A roentgenogram of the lower part of the leg demonstrates 
widening of the cortex, corresponding narrowing of the medullaris and generalized 
coarseness of the trabeculations of the tibia. The collar of periosteal formation of 
new bone is best seen along the lower fibula. These changes are consistent with 
extensive hypertrophic osteoarthropathy. 


osteoarthropathy appeared (fig. 4). The bony trabeculations became somewhat 
coarse and there were scattered small ovoid cystic areas. The bones of the skull 
appeared granular. The appearance on repeated roentgenograms of the chest, 
including bronchograms, was normal. Roentgenologic study with barium sulfate 
enemas revealed varying degrees of spasticity but no mucosal changes. Serial 
roentgenograms of the gastrointestinal tract were normal, as was the reaction to 
the Graham test. An intravenous pyelogram made in November 1947 revealed 
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definite dilatation of both ureters and irregularity of the contour of the bladder, 
but two years later the changes in the ureters had almost disappeared. 

In July 1948 he began to void urine containing large amounts of mucus. Cysto- 
scopy showed cystic-appearing tumors scattered over the trigonal region and floor 
of the bladder. The ureteral and vesical orifices were surrounded by proliferations 
of edematous-appearing tissue 8 to 10 mm. high which completely obscured them. 
The bladder was free of evidence of chronic inflammation. The biopsy specimens 
showed small masses of transitional epithelium, with compound glandlike lumens, 
some of which were cystic. Some of the cells were columnar and the process lay 
in vascular fibrous tissue. A biopsy specimen of the rectal mucosa taken at the 
same time was normal except for a quantitative increase in goblet cells. A roent- 
genogram made with a barium sulfate enema appeared normal, but the sedimenta- 
tion rate remained elevated. The lesions of the bladder were fulgurated in September 
1948. Reexamination late in October showed that the process had recurred and an 
intravenous pyelogram revealed a filling defect on the right side of the bladder neck. 
The patient’s urinary symptoms gradually abated and cystoscopy in February 1949 
showed moderate improvement. Intermittent bone pain, dysuria and frequency have 
persisted, but mucus is no longer grossly apparent in his urine. Administration 
of belladonna, atropine and other commonly used antispasmodics never relieved his 
mucous diarrhea, but this has recently been effectively controlled by use of 
triphexyphenidyl (artane®). Large doses of vitamins, including vitamin A, and 
testosterone have not been helpful. There is now a generalized coarse structure 
of the long bones and the periosteal thickening of the femurs measures almost 
1 cm. A severe anxiety state with character disorder and alcoholism further 
prevents him from performing any useful occupation. 

Case 3.—A 40 year old salesman believed his fingers had been clubbed since the 
age of 15, although this sign was not present in his parents or four siblings. About 
1940 he had had dysuria with pain in the lower part of the back and later had been 
treated twice for “cystitis” in military hospitals. An operation, with removal of a 
diverticulum from the bladder, was performed in another hospital in 1947. About 
this time he noted a desire to move his bowels when he urinated and that his stools 
were becoming frequent and “soupy” and contained much mucus. Suprapubic 
tenderness and urgency returned. 

He was admitted to this hospital in March 1948. Physical examination revealed 
clubbing of fingers and toes with diffuse suprapubic tenderness. Proctoscopy showed 
no abnormality. A biopsy specimen revealed hypersecretion of mucus from the 
mucosal glands without distention of the lumens. The bulk of the cells were of the 
goblet type except at the mucosal surface. Cystoscopy showed large piled-up 
masses of cystic-appearing tissue in the trigone and neck of the bladder, on the 
surface of which large dilated blood vessels could be seen. A biopsy specimen of 
this tissue revealed mucosa and submucosa which were loosely crowded to a depth 
of 4 mm. or more with glandlike structures arranged in small lobules (fig. 5). The 
fibrous stroma appeared slightly edematous in places, with one small focus of 
lymphocytes and a diffuse sparse scattering of Jymphocytes and eosinophils. The 
glands and the glandlike structures were slightly larger than cell nests of Brunn 
and were composed of a layer of stratified transitional cells (in several the layer 
was three to eight or more cells thick) and an irregular central lumen about 
one-third the diameter of the entire structure. The cells next to the lumen were 
low columnar and nonciliated and the whole layer was in places thrown into low 
or papillary infoldings. In two of the lobules the glands were lined exclusively 
by an intestinal type of high columnar cells with basal nuclei, the cytoplasm of these 
as well as the lumen of the gland being distended with mucus. The appearance was 
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characteristic of cystitis glandularis. Subsequently, most of the abnormal tissue 
was removed and the areas were fulgurated. Results of urinalyses, blood counts 
and blood chemical values were normal. Roentgenograms of the chest, abdomen, 
gastrointestinal tract and spine and an intravenous pyelogram were normal in 
appearance. There were soft tissue swelling of the fingers and symmetric cortical 
thickening of the shafts of both humeri where the patient had recently noted some 
aching pains. 

Cystoscopic examination was repeated in November 1948, when considerable 
improvement in urinary frequency was noted and less cystitis glandularis was 
observed. In May 1949 only traces of the former bladder changes remained and 





at 


Fig. 5 (case 3).—Biopsy specimen of bladder taken in March 1948 shows a 
group of glands composed entirely of mucus-secreting cells, two acini of transitional 
cell type (lower right) and one acinus of mixed type. The majority of cells in the 
section were of transitional type with two separate groups of the mucus-secreting 
glands of intestinal type. 


he was expelling two stools a day with occasional mucus. Further improvement 
was noted in February 1950, and the clubbing of his digits was possibly less 
pronounced. 

Case 4.—A 29 year old brass molder believed clubbing of his fingers had 
existed since the age of 16, and that his father’s fingers showed some changes. While 
he was in England in 1943, urgency, frequency, nocturia and occasional urinary 
incontinence had developed. Cystoscopy had been performed and the patient had 
had several bladder “papillomas” fulgurated. Later heartburn and abdominal 
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distress developed, which were relieved by administration of sodium bicarbonate. 
Bowel movements averaged two to three per day. The symptoms referable to the 
bladder recurred, and he was discharged from military service in 1944 because 
of chronic cystitis and duodenitis. For the next three years urinary complaints 
persisted and he was admitted to this hospital in May 1947. 

Physical examination revealed little besides prominent clubbing of fingers and 
toes. Except for mucus, many urinalyses showed nothing abnormal. Blood counts, 
sedimentation rate, stools and serum proteins were all normal. A serologic test 
for syphilis gave a negative reaction. Cultures of the urine revealed no pathogens. 
Roentgenograms of the chest and two gastrointestinal series were normal, but 
intravenous pyelograms were similar to those seen in case 1, the lower parts of both 
ureters being dilated and irregular. Cystoscopy confirmed the presence of festoons 
of edematous papillary-appearing masses over the entire trigone and posterior wall 
of the bladder. Microscopically, many glandular structures of transitional cells 
appeared at the surface, some with small secondary lumens. The stroma of the 
submucosa was slightly engorged, with a few small dense foci of lymphocytes being 
visible. Apparent squamous metaplasia occurred in glandlike cords at one end, and 
one or two mitotic figures were seen in this portion. There was one cystic cell 
nest with no mucus-secreting cells. A few slightly hyperchromatic and enlarged 
nuclei were visible in the squamous area. The appearance was characteristic of 
cystitis glandularis, with additional squamous metaplasia. 

Repeated admissions have revealed similar symptoms and signs in the bladder. 
Occasionally, transient exacerbations of diarrhea have occurred, but repeated 
gastrointestinal roentgenograms and proctoscopies have disclosed no abnormality. 
The rectal mucosa continues to show many swollen goblet cells, but the surface 
mucosa contains less than half of these secreting cells. The bladder biopsy specimens 
now reveal solid cell nests and typical transitional type cells. 


COMMENT 


Cystitis cystica and cystitis glandularis recently have received much 
attention in the urologic literature, partly because of increased recog- 
nition, partly because they may simulate or be considered the precursors 
of malignant tumors. These diseases are recognized as being two of the 
several types of proliferative lesions of the bladder.* Their origin is 
still disputed, most observers being of the opinion that the process is one 
of metaplasia. A small group was of the belief that they are the result 
of embryonic inclusions of germinal cells of the lower part of the intestinal 
tract. In favor of this theory is the reported presence of glandular 
changes in higher structures, such as the ureters and renal pelves, which 
also arise from the embryonic bladder. Against this theory are the 


3. Hoyt, H. S.: Cystitis Cystica as a Single Tumor, J. Urol. 50:424, 1948. 
Sauer, H. R., and Blick, M. S.: Cystitis Glandularis: A Consideration of Symp- 
toms, Diagnosis and Clinical Course of the Disease, ibid. 60:446, 1948. Warrick, 
W. D.: Twenty-Eight Cases of Cystitis Cystica: Bacteriologic Study, ibid. 
45:835, 1941. 

4. Friedman, N. B., and Ash, J. E.: Atlas of Genitourinary Pathology, the 
Army Institute of Pathology, Washington, D. C., 1946. Patch, F. S.: Epitheliai 
Metaplasia of the Urinary Tract, J. A. M. A. 186:824 (March 20) 1948. 
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presence of normal mucous membrane at birth in exstrophy of the blad- 
der, a condition which in later life frequently may be associated with 
cystitis glandularis, and the easy and reversible production of vesical 
metaplasia in laboratory animals on a diet deficient in vitamin A. The 
condition in our patients, simultaneously having bladder, ureteral and 
rectal disturbances, might be said to favor the embryonic rest theory. 
On the other hand, it is perhaps more reasonable to suspect that the 
factor, or factors, which produces tissue proliferation in the mesodermal 
structures of bone and digits is likewise acting on the embryologically 
similar germ layer of the trigone of the bladder and the supporting 
elements of the urorectal septum which are also of mesodermal origin. 
In addition, it may be recalled that ureters and renal pelves are derived 
from the mesoderm and that changes in those structures were noted by us. 

Much has been written about the “irritative” factors which produce 
metaplasia of the so-called Brunn nests or cores of epithelial cells, which 
may then grow downward beneath the mucosa of the bladder, develop 
cavities, gradually become lined with characteristic tall cells with basal 
nuclei and secrete mucus. It is likely that the glandular form is a later 
state of cystitis cystica. Infection, obstruction, irritation from stones or 
exstrophy of the bladder, infestation with Schistosoma hematobium and 
toxic factors have all served as etiologic agents. There are no definite 
correlations between the bladder changes and the associated urologic 
disease, in regard to either anatomic position of the associated disease or 
type of infection. No associated urologic disease or infection was present 
in any of our patients, although one had previously had a diverticulum 
of the bladder. 

Symptoms attracting attention to the urinary bladder besides gross 
mucus in the urine were frequency, dysuria and suprapubic distress. 
In at least 2 patients these complaints were due to obstruction of the 
urethra as a result of the extensive tumor-like formations on the floor of 
the bladder. As the extent of the lesions subsided, spontaneously or as 
the result of treatment, so did many of the urologic symptoms improve. 
Malignant tumors developed in none of the patients, but squamous meta- 
plasia appeared in 2 (cases 1 and 4). Neither of these patients had 
previously demonstrated an intestinal gland type of metaplasia. The 
surface vascularity exhibited in the lesions of the bladder was helpful in 
differentiating them cystoscopically from true malignant tumors. 

The urinary symptoms, as might be expected, consisted of excessive 
amounts of mucus in the urine, occasional pyuria and slight albuminuria. 
The lack of hematuria is interesting in view of the vascularity of the 
surface of the bladder lesions. Urine cultures were sterile except 
immediately after cystoscopy and operative procedures. All initial 
microscopic sections were essentially free of cellular infiltrations. Spon- 
taneous improvement occurred in several instances, and fulgurations 
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were followed by either recurrences or improvement. Large doses of 
vitamin A did not help one patient (case 2). We have not been afforded 
the opportunity of observing the effect-of treatment with cortisone or 
pituitary adrenocorticotropic hormone (ACTH). We do not anticipate 
that any improvement might occur, as these substances act on other types 
of mesenchymal structures. 

We have made no special investigations of any factors which might 
be operating to cause proliferation of the bladder mucosa, nor- have 
we made any urologic studies of patients with long-standing acquired 
clubbing of the fingers. In our patients the clubbing had been present 
for months or years before symptoms referable to the gastrointestinal 
or urinary tract appeared. It is, therefore, unlikely that disease of either 
of these was a causative agent. None of them had diseases previously 

. described as associated with acquired clubbing. Pulmonary or cardiac 
disease, cholangitis, regional ileitis or ulcerative colitis as a cause of these 
changes did not become apparent in the five or more years of their 
medical observation. The family histories of 3 were negative for other 
instances of clubbing. It would seem fairly reasonable, therefore, to 
classify their condition as idiopathic clubbing. The disorder in one 
patient (case 4) probably is an example of hereditary clubbing, with a 
history of digital changes in his father and onset of changes in the finger 
tips of the patient at the age of 16 years. 


Mendlowitz* presented good experimental evidence to show that 


acquired symmetric clubbing is associated with increased peripheral 
blood flow ard vasodilatation in the finger tips. Mauer *® more recently 
presented a theory which added local tissue anoxia or arterial anoxia as a 
second essential factor in the pathogenesis of acquired clubbing. He 
emphasized the fact that an increased vascular bed must be present in 
the finger tips, as they are warmer than normal. He theorized that local 
tissue anoxia is produced by a disturbance of oxygen diffusion from the 
red cell by the following means: Most patients with acquired clubbing 
have elevated sedimentation rates as a result of their basic disease. A 
hyperglobulinemia or hyperfibrinoginemia is, therefore, present. These 
abnormal blood proteins then produce intravascular formation of rouleau 
which interferes with “oxygenation of tissues by decreasing the diffusion 
surface per unit of hemoglobin.” The rouleaux pass through the 
arteriovenous channels so rapidly as to prevent, oxygen saturation of the 
tissue, local anoxia resulting. No clinical data to support his theory were 
presented. Of our 4 patients, only 1 (case 2) had an elevated sedi- 
mentation rate and hyperglobulinemia, the remaining 3 -having normal 
rates and protein levels. 


5. Mauer, E. F.: On the Etiology of Clubbing of the Fingers, Am. Heart J. 
34:852, 1947. 
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SUMMARY 


Four patients are described who presented a symptom complex of 
clubbing of the fingers and toes, hypertrophic osteoarthropathy, meta- 
plasia of the bladder mucosa and mucous diarrhea. 

The common embryologic origin of the germ layers of the involved 
tissues is discussed, and factors which might be active in the pathogenesis 
of cystitis glandularis are presented. 

At present we have not discovered the factor or factors which pro- 
duce either the metaplasia of the urinary tract or the clubbing of 
the digits. 
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HE FOLLOWING case reports deal with 2 patients, inde- 

pendently observed, who showed a combination of intracellular 
methemoglobinemia, sulfhemoglobinemia and hemolytic anemia. There 
are a few instances in the literature of the coexistence of these two 
abnormal-pigments in the same patient. Although it must occur 
commonly after treatment with certain drugs,? no well documented 
reports were found of the spontaneous occurrence of both hemolytic 
anemia and abnormal intracellular pigments. The present studies were 
undertaken to elucidate the mechanism of formation of the abnormal 
pigments in these patients and the possible relationship to excessive 


destruction of blood. 
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REPORT OF CASES 


Case 1.—The patient, a 37 year old housewife, was admitted to the Peter Bent 
Brigham Hospital March 5, 1946 for the study of cyanosis of twenty-one years’ 
duration. 

Although a premature baby, the patient was entirely normal in growth and 
development through puberty. She had had no illnesses other than mild scarlet 
fever and the usual childhood diseases. Her color had always been perfectly 
normal. At the age of 16, a head cold developed, accompanied with sore throat, 
cough, sputum and fever. “Pills” were prescribed for her by a physician. Over 
the following forty-eight hours she took fifteen of these; the nature of the medica- 
ment is not known. At the end of this time she was noticed to be blue and 
the medication was stopped. Within a few hours she lapsed into unconsciousness 
and remained in this state for twenty-four hours. There were no other distinctive 
features about her illness. She recovered but was discovered three months later 
to be quite anemic and was given iron therapy by her physician. From that time 
on she was cyanotic with great fluctuation in the degree of cyanosis from day to 
day. Between the ages of 18 and 23 she was able to work in a knitting mill. At 
25 she married and the following year had a normal child. At 28 she had an 
appendectomy without sequelae. In March 1944, at the age of 35, she had an 
attack of nausea and vomiting and sharp pain in the right flank which was 
diagnosed as gallbladder disease. About the same time she became increasingly 
aware of shortness of breath and began to have frequent attacks of weakness 
associated with cyanosis. She was unable to lie flat in bed and her legs were 
moderately swollen. . 

In May and June 1944 she was hospitalized and received digitalis, oxygen and 
three transfusions of whole blood, as well as large amounts of liver extract 
parenterally. She did not fully recover from this illness and was unable to carry 
on her usual household duties thereafter. In August 1944 she had an attack of 
acute dyspnea. She was again hospitalized and given transfusions and penicillin 
therapy; it was believed that she was slightly jaundiced during this time. In 
November 1944 she again received transfusions. By this time, in addition to pro- 
nounced weakness, she had occasional fainting spells and remained unconscious from 
fifteen minutes to six hours. The attacks were not accompanied with convulsive 
phenomena. While she was continuously cyanotic, the cyanosis became much severer 
during these episodes. In June 1945 she was again observed to be severely anemic 
and was hospitalized for transfusions. This time she had several severe trans- 
fusion reactions characterized by weakness, general aches, pains and fever. A 
splenectomy was performed on June 23, 1945. The spleen weighed 880 Gm. and 
showed an increased amount of hemosiderin pigments; otherwise it was not 
remarkable. During the postoperative period she had several episodes of thrombo- 
phlebitis. For two months after splenectomy she was less cyanotic than during 
the preceding twenty years. However, her weakness did not disappear and she 
continued to have fainting spells and, occasidnally, attacks of acute abdominal 
pain. Her bowels were active, moving once or twice per day but without diarrheal 
episodes. The stools never contained gross blood. She took no medicaments other 
than codeine and acetylsalicylic acid occasionally for her severe headaches. 

Results of Physical Examinations—The rectal temperature was 99 F. The 
pulse rate was 108, respiration rate 20 and blood pressure 140 systolic and 66 
diastolic. The patient was a well developed woman who showed definite cyanosis, 
particularly evident in the lips, nail beds and ear lobes. There was no lymphade- 
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nopathy and her fingers were not clubbed. Her heart appeared slightly enlarged, 
with a grade II systolic murmur and with active and rapid heart sounds. There 
were abdominal scars from her previous splenectomy and appendectomy. The 
edge of the liver extended 2 fingerbreadths below the costal margin on inspiration. 
There was no edema of her sacrum or legs, 

Laboratory Data.—The Hinton reaction of the blood was negative. During fifty- 
one days in the hospital her hematocrit value varied between 37 and 44 per cent, the 
red blood cel! count between 3,200,000 and 4,000,000 and the hemoglobin concentra- 
tion between 10.5 and 13.5 Gm. Methemoglobin ranged from 3 to 38 per cent and 
sulfhemoglobin from 3 to 8 per cent. Her erythrocytes had a mean corpuscular 
volume of 100 to 115 cubic microns and a mean corpuscular hemoglobin concen- 
tration of 29 to 31 per cent. Reticulocytes on the patient’s admission were 15 
per cent and fell during hospitalization to between 6 and 8 per cent. The white 
blood cell count varied from 6,000 to 10,000, with a normal differential count. The 
smear showed basophilia of the red blood cells and Howell-Jolly bodies, the latter 
presumably related to her splenectomy. There were no spherocytes and the saline 
fragility test gave a normal result. Total bilirubin varied between 0.6 and 1.35 mg. 
per hundred cubic centimeters, with an average of 40 per cent of direct reacting 
bilirubin as determined by the method of Malloy and Evelyn.? Stool urobilinogen 
measured by Watson’s method ¢ over four three day periods was 297, 333 and 365 
mg. per day. Serum hemochromogen ® averaged 10 to 15 mg. per hundred cubic 
centimeters. The patient’s urine contained no protein or sugar and the sediment 
showed only a few white cells and occasional granular casts. The urine gave a 
negative reaction to the benzidine test and contained moderately increased amounts 
of urobilinogen but no porphobilinogen. The stools contained no occult blood. 
The blood urea nitrogen was 10 mg. per hundred cubic centimeters. The total 
serum protein was 7.3 Gm. per hundred cubic centimeters. An electrocardiogram 
showed normal curves except for slight tachycardia. A roentgenogram of her 
chest showed the heart to be about 10 per cent enlarged by the height to weight 
ratio. The vital capacity was 2,300 cc., and the circulation time of dehydrocholic 
acid (decholin®) was eleven seconds. 

Course——During her stay in the hospital the patient had occasional attacks, one 
every four to six days, consisting of weakness, lightheadedness and increasing 
dyspnea, with severe headache. The attacks lasted from one to three or four hours, 
completely incapacitating the patient. They were accompanied with tachycardia 
and slight fever. After each attack, the patient had severe frontal headache and a 
definite increase in cyanosis. Her methemoglobin level fluctuated widely, whereas 
the sulfhemoglobin content decreased during her hospital stay from 0.4 to 0.2 Gm. 
per hundred cubic centimeters of blood. With the severer attacks she had some 
sternal pain, with radiation to shoulder and back, and some abdominal pain. During 
the period of observation she took no medicament capable of producing abnormal 


3. Malloy, H. T., and Evelyn, K. A.: Deterntination of Bilirubin with Photo- 
Electric Colorimeter, J. Biol. Chem. 119:481-490, 1937. 

4. Watson, C. J.: Studies of Urobilinogen: I. An Improved Method for the 
Quantitative Estimation of Urobilinogen in Urine and Feces, Am. J. Clin. Path. 
6:458-475, 1936. 

5. Flink, E. B., and Watson, C. J.: Method for Quantitative Determination of 
Hemoglobin and Related Heme Pigments in Feces, Urine and Blood Plasma, J. 
Biol. Chem. 146:171-178, 1942. 
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blood pigments. On several occasions her bedside table and possessions were 
searched but no hidden medicament was found. 

Studies—1. Identification of Abnormal Pigments: The patient’s blood was 
chocolate colored and did not appreciably change in color after oxygen had been 
bybbled through it for thirty minutes. The abnormal pigment was exclusively in 
the erythrocytes and no abnormal pigments were seen spectroscopically in the 
plasma. A strong absorption band was present at 620 and 630 millimicrons when 
the hemolyzed erythrocytes were examined with a hand spectroscope, and the 
absorption curve obtained on a Hardy spectrophotometer is shown in figure 1. A 


Color Measurements 
leuthenecr ons) Mass. inst. of Tech. 


Fig. 1 (case 1).—Spectrophotometric curves for normal blood (C) and the 
patient’s blood (R) are shown as the per cent of transmission versus the wave- 
length. The abnormal absorption by the patient’s blood in the region of 600 to 
650 millimicrons is due to a combination of sulfhemoglobin and methemoglobin. 


greater part of the absorption band at 63t) millimicrons disappeared on the addition 
of sodium cyanide. However, a faint band was still discernible in the same area, 
which disappeared after the addition of hydrogen peroxide. Since cyanide dis- 
perses the band of methemoglobin and hydrogen peroxide the absorption band of 
sulfhemoglobin, it was concluded that both pigments were present. It seemed 
unlikely that open ring structures such as choleglobin had been formed, since the 
easily split iron in the erythrocytes ® was found to be within normal limits. 


6. Barkan, G., and Walker, B. S.: Sulfhemoglobin Formation and Labile 
Iron in Vitro and in Vivo. Science 96:66-68, 1942. 
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2. Spontaneous Fluctuations in Pigment Concentration?: The methemoglobi- 
nemia in this patient fluctuated rapidly (fig. 2), varying as much as 20 per cent in 
twelve hours. As might be expected, the sulfhemoglobin level did not show such 
excursions. The rapidly changing level of methemoglobin was in itself adequate 
to exclude the possibility of congenital methemoglobinemia. In that condition daily 
variations of more than 5 per cent are rarely observed and a constant equilibrium 
is usually reached at approximately 40 per cent methemoglobin.® . 

3. Cell Reduction Mechanism: Normally, the red cell is capable of rapidly 
reducing methemoglobin to hemoglobin.2. This reduction capacity may be measured 
by injection of sodium nitrite, which converts a portion of red cell hemoglobin to 
methemoglobin. Since the nitrite is rapidly metabolized, the uncomplicated reversion 
rate of the methemoglobin may be measured. This was done in our patient (fig. 3). 

The rate was about 2 per cent per hour, as compared with 3 per cent per hour 
in the normal subject.® This slight impairment in reduction capacity may reflect 
some damage to the patient’s erythrocytes, but it would still be possible for 50 per 
cent of the patient’s blood to be converted from methemoglobin to hemoglobin in 
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Fig. 2 (case 1)—Graph showing daily fluctuations in the methemoglobin level 
of the blood. They were as great as 20 per cent over twelve hours. While 
temporarily displacing the methemoglobin-hemoglobin equilibrium, the effect of 
methylene blue and sodium nitrite lasted at the most one day. 


twenty-four hours. One is, therefore, forced to conclude that in this patient 
methemoglobin reduction took place at an adequate speed and that the presence of 
methemoglobin must have been due to increased oxidation of hemoglobin. 

4. Reducing Substances: Ascorbic acid and glutathione have been shown to be 
reduced in tke blood when the reconversion mechanism in the red cell does not 
function. It has been suggested that these substances may act as a secondary line 


7. Evelyn, K. A., and Malloy, H. T.: Microdetermination of Oxyhemoglobin, 
Methemoglobin and Sulfhemoglobin in a Single Sample of Blood, J. Biol. Chem. 
126 :655-662, 1938. 

8. Eder, H. A.; Finch, C. A., and McKee, R. W.: Congenital Methemo- 
globinemia: A Clinical and Biochemical Study of a Case, J. Clin. Investigation 
28:265-272, 1949. 

9. Finch, C. A.: Treatment of Intracellular Methemoglobinemia, Bull. New 
England M. Center 9:241-245, 1947. 
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of defense in the body to keep hemoglobin in the bivalent form. In our patient 
the amount of ascorbic acid reduced by whole blood varied from 0.09 to 0.23 mg. 
and the amount of glutathione from 6 to 18 mg. per hundred cubic centimeters.)9 
These values are below normal. 

5. Effect of Therapeutic Agents: Ascorbic acid given in amounts up to 1 Gm. 
a day for three or four weeks had no discernible effect on the cyanosis. This is 
explained by the fact that the patient’s own red cells had a greater reconversion 
rate than that which could be obtained by use of ascorbic acid.® Administration 
of methylene blue was effective in reducing methemoglobin to hemoglobin, but its 
action was only temporary and appreciable amounts of methemoglobin reappeared 
within twenty-four hours. Because of gastrointestinal irritation from larger doses, 
it was not practical to continue giving the patient methylene blue by mouth. It was 
of interest that many of her symptoms occurred in spite of the fact that methemo- 
globinemia was prevented by treatment with methylene blue. 
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Fig. 3 (case 1)—Graph showing in vivo production of methemoglobin by 
sodium nitrite. After production of methemoglobin, the patient’s erythrocytes 
were capable of reverting the pigment at a rate of approximately 2 per cent per 
hour. This rate is somewhat less rapid than that of normal erythrocytes and may 
have been influenced by some intrinsic methemoglobin formation during the period 
of study. 


6. Circulating Oxidants: The studies of this patiert’s blood suggested that her 
erythrocytes were interrrittently subjected to oxidation by some unknown substance. 
The presence of a normal red cell catalase content 11 made it unlikely that her 
erythrocytes were abnormally sensitive to ordinary circulating oxidants. In view 
of the reports of enterogenous cyanosis in which nitrites have been demonstrated 


10. These determinations were done by Dr. R. W. McKee of Harvard Medical 
School. The methods used were that of Butler and Cushman (J. Clin. Investiga- 
tion 19:459-467, 1940) for ascorbic acid and that of Fujita and Numata (Biochem. 
Ztschr. 299:249-261, 1938) for glutathione. 

11. The method employed for determination of catalase was described in a 
previous paper by Eder, Finch and McKee.® 
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in blood and urine,!? the patient was studied from this standpoint. On repeated 
examinations during her attacks, nitrites were not demonstrable in either blood or 
urine. We were unable to identify any substance to which her symptoms could be 
attributed in the time she was under study. 

Case 2.—A 29 year old Italian woman was admitted to the Buffalo General 
Hospital Jan. 24, 1948, complaining of recurrent attacks of fever, chills and pain in 
the right flank for the past five years and of blueness of the skin, with the passage of 
coffee-colored urine, for the preceding three months. 

Except for mild childhood illnesses and tonsillectomy twenty years before, the 
patient had been perfectly well until the age of 23, when an appendectomy was 
performed. Some months later she had a severe reaction following short exposure 
to the sun, consisting of fever, widespread blisters and the passage of brownish 
yellow urine. A year later, in March 1943, she began to experience episodes of 
severe crampy pain in the right flank which radiated toward the groin and were 
accompanied with chills and fever. During the next year seven such episodes 
occurred, each requiring hospitalization. She was observed to have a right ureteral 
stricture, with mild hydronephrosis on the right, and cystourethritis cystica. 
Frequent dilations of the right ureter, removal of a cyst from the wall of the bladder, 
and extirpation of a urethral caruncle produced no real improvement. All cultures 
of urine were negative for pathogens during these admissions, and no abnormality 
in color of either the skin or the urine was noted. 

In Jarluary 1945 the patient felt well enough to join the Women’s Auxiliary 
Nursing Corps, in which she remained on active duty until about June of that 
year, when similar episodes recurred. In the next two years she was studied 
repeatedly at several Army general hospitals. An exploratory laparotomy, and 
later nephropexy and temporary nephrostomy, was done, but these were of neither 
diagnostic nor therapeutic aid. Treatment with sulfonamides, penicillin or strep- 
tomycin was unsuccessful. 

After her release from the Army in 1947, the patient was hospitalized on four 
more occasions for pain in the right flank, chills and fever. On the last of these, 
in October 1947, it was noted for the first time that she had serious intermittent 
cyanosis and severe anemia and passed port wine urine. At this time she also had 
emeses of blood on several occasions without attendant gastrointestinal symptoms. 
Roentgenologic studies were said to show chronic gastritis. Despite multiple 
transfusions and improvement in blood count, attacks of pain in the flank and 
cyanosis continued. They were now accompanied with severe weakness, brief 
periods of unconsciousness without convulsions, palpitation and occasional pain in 
the chest. The attacks occurred oftener at night. 

There was no familial history of cyanosis, except for an aunt and a first cousin 
who were said to have bluish lips attributed in each instance to heart disease. The 
only drugs taken by the patient were an infrequent tablet of acetylsalicylic acid 
taken at home and injections of meperidine (demerol®) hydrochloride, given for 
pain when she was in a hospital. 

Results of Physical Examination—The temperature, pulse rate and respiration 
rate were normal. The blood pressure was 116 systolic and 64 diastolic. The 
patient was a well developed and well nourished young woman with dusky blue 
cyanosis, most noticeable in the face, lips and finger nails. She was not dyspneic. 


12. van den Bergh, A. A. H., and Grutterink, A.: Enterogene Cyanose, Berl. 
klin. Wchnschr. 43:7-10, 1906. Gibson, G. A., and Douglas, C. C.: Microbic 
Cyanosis, Lancet 2:72-74, 1906. 

13. Dr. Stuart L. Vaughan permitted us to publish this case report. 
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There was neither clubbing of the fingers nor lymphadenopathy. The chest was 
clear. Her heart was not remarkable except for an extrasystole occurring every 
third or fourth beat. The abdomen showed scars in the right flank and right 
rectus region. The edge of the liver was palpable 2 fingerbreadths below the costal 
margin on inspiration. Neither the spleen nor the kidneys were felt, but there 
was tenderness at the right costovertebral angle and along the course of the right 
ureter. No peripheral edema was present. 

Laboratory Data.—The red blood cell count was 3,500,000, the hemoglobin con- 
centration 10.2 Gm. and the hematocrit value 38 per cent. The leukocyte count was 
10,000, with a normal differential count. The blood smear showed slightly macro- 
cytic anemia with conspicuous polychromatophilia. There were 14 per cent 
reticulocytes. A biopsy specimen of bone marrow revealed a low normal cellularity, 
a myeloid to erythroid ratio of 6.3: 1 and a left shift of erythroid elements. The 
urine varied from yellow to coffee color and contained no albumin, sugar or 
occult blood. A trace of bile was noted, and urobilinogen was present in a dilution 
of 1:10. Urinary sediment contained only an occasional white cell and no red 
cells. Chemical studies of blood and serum showed normal values for glucose, 
urea, chlorides, carbon dioxide-combining power, calcium and total proteins, includ- 
ing albumin and globulin. The Wassermann and Kahn tests for syphilis gave 
negative results. An electrocardiogram demonstrated frequent supraventricular 
ectopic complexes. A roentgenogram of the chest revealed clear pulmonary fields 
and normal heart size. Except for a bluish tinge of tthe mucosa, cystoscopic study 
of the bladder showed nothing unusual. Retrograde pyelograms in both sitting 
and lying positions were normal and sodium indigotindisulfonate (indigo carmine) 
was excreted promptly on both sides; no obstruction was encountered with either 
ureteral catheter. Cultures of the urine were sterile. A biopsy specimen of the 
skin was interpreted as normal for pigment. 

Course.—The patient experienced frequent episodes of faintness, severe crampy 
pain in the right flank, moderate dyspnea and palpitation which lasted three to six 
hours and which occurred oftener at night. During these episodes cyanosis would 
appear more intense but was often noted in the absence of pain. Use of meperidine 
hydrochloride offered some relief from the pain. 

On the eleventh day in the hospital the tip of the spleen was felt and the red 
cell count and hemoglobin concentration were found to have dropped to 2,500,000 
and 7.0 Gm., respectively. The reticulocyte count was 10.4 per cent; red cell 
fragility began at a concentration of 0.5 per cent and was complete at 0.32 per cent; 
the van den Bergh method showed 1.2 mg. of bilirubin per hundred cubic centi- 
meters, and the cephalin-cholesterol flocculation reaction was negative. Examina- 
tion of the serum showed no cold agglutinins, and the Coombs reaction was negative. 
The anemia became severer and a splenectomy was performed on the nineteenth 
day in the hospital. Pathologic examination of this organ revealed a histologic 
picture compatible with chronic hemolytic anemia. The hematologic course before 
and after splenectomy is shown in figure 4. After the operation cyanosis appeared 
to be absent for four days and the pain in the right flank disappeared. However, 
the patient did have fever and pain in the left upper quadrant. A peripheral 
thrombophlebitis later developed that responded to penicillin and anticoagulant 
therapy. 

At the end of sixty-three hospital days, the patient was discharged with her 
condition unimproved. When she was seen two months later, the red cell count 
and hemoglobin concentration had returned to normal and the reticulocyte count 
was 8 per cent, but cyanosis and episodes of pain in the right flank were still 
experienced. 
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The following year the patient had repeated attacks of pain in the right flank. 
Finally, she was restudied by Dr. Jacob Goldstein ‘4 and a nitrite-forming organism 
was detected in her urine. A nephrectomy was performed on the right and the 
kidney showed multiple abscesses from which a gram-negative nitrite-forming rod 
was recovered in pure culture. Cyanosis cleared after operation. However, after 
three weeks abdominal pain occurred, with hepatic enlargement and extensive 
superficial and deep thrombophlebitis. Her abdominal pain was explained when, 
at a subsequent operation, a partial obstruction of the small intestine was discovered. 

Studies.—1. Identification of Urinary Pigments: The urine varied from clear 
to port wine or coffee color that did not change on standing and seemed to bear 
little relationship to the degree of cyanosis. The urine contained no occult blood, 
melanin, homogentisic acid, hemosiderin, porphobilinogen or methemoglobin. The 
iron content determined prior to the patient’s admission to the hospital varied 
from 0.26 to 0.31 mg. per cent hundred cubic centimeters (normal). Attempts 
to demonstrate porphyrins by fluorescence under ultraviolet rays or by spectro- 
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Fig. 4 (case 2).—Effect of splenectomy on reticulocyte and red blood cell counts. 


graphic analysis were unsuccessful. The urine from a person with acute por- 
phyrinuria served as a positive control. Dr. Cecil J. Watson confirmed the results 
of these studies. 

2. Identification of Abnormal Blood Pigments15: The color of venous blood 
varied from reddish brown to chocolate. Determination of absorption bands with 
the Bausch and Lomb spectrophotometer revealed the presence of methemoglobin 
and of sulfhemoglobin on one occasion. The values for percentage of methemoglobin 
showed wide fluctuations, from 0 to 34 per cent, and are given in table 1, as cor- 
related with the hemoglobin values ascertained at the same time. It should be 
mentioned that it was at times difficult to correlate the degree of methemoglobinemia 
with the clinical picture. The degree of methemoglobinemia appeared to bear no 
direct relation to the episodes of pain in the right flank. 


14. Dr. Jacob Goldstein, Rochester, N. Y., provided these additional data. 
15. These studies were carried out with the cooperation of Dr. A. E. O’Dea, 
Department of Biochemistry, University of Buffalo School of Medicine. 
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3. Effect of Therapeutic Agents: The evaluation of any procedure directed 
against the methemoglobinemia proved difficult because of the rapid and unpre- 
dictable spontaneous fluctuations in the amount of this pigment. For instance, 
the intravenous administration of 300 mg. of ascorbic acid appeared to decrease 
both the cyanosis and the intensity of the pain on some occasions, yet on others 
its failure to do so suggested that it probably had little effect. This observation is 
in accord with the knowledge that the agent probably affects the rate of con- 
version to hemoglobin much more slowly than it affects the speed with which the 
patient could produce methemoglobin. The daily oral administration of 300 mg. 
of ascorbic acid had no detectable effect on the cyanosis or the symptoms. 


TaBLe 1.—Occurrence of Methemoglobin in Case 2 








Hemoglobin Methemoglobin Content 
Concentration,- 
Date Gm./100 Ce. Gm. Per Cent Comment 


8.6 0.1 1 


8.2 2.8 23 Sulfhemoglobin measured 0.17 
Gm.; severe episode 

7.1 0.0 10 minutes after methylene biue 
given intravenously 

7.1 0.0 1 hour after administration of 
methylene blue; severe ep! 

5.8 1.96 Mild episode 

6.2 16 Severe episode; nine days post- 
splenectomy 





7.0 0.0 





TaBLeE 2.—Results of Incubation of Red Cells — Patient with Congenital 
Methemoglobinemia with Normal Serum and with Serum _ Patient 
with Paroxysmal M sthemegietinewle (Case 











Methemo- 
globin, 
Mixture Gm. % Change 


Red blood cells and isotonic sodium chloride solution , 0 
Red blood cells and normal serum 


NE cnn cada can da puads osscks sl ivivessdosics ; 
Red blood cells and serum from patient with 
paroxysmal methemoglobinemia 
Sample 3/23/48. 
Sample 3/23/48. 
Sample 3/25/48.... 





The intravenous injection of inethylene blue produced rapid conversion of 
methemoglobin to hemoglobin, but the change was sustained for only a few hours 
and had no effect on the occurrence of pain or weakness. There was no appreciable 
action of this drug when administered in amounts of 0.6 Gm. daily in enteric-coated 
tablets for ten days, even when it was given concurrently with ascorbic acid. 
Administration of 100 per cent oxygen by inhalation for a two hour period produced 
little change in cyanosis or symptoms. 

4. Circulating Oxidants: The rapid changes in cyanosis, as in the first case, 
suggested that a normal cell reconversion mechanism was operative and that 
increased formation of methemoglobin was responsible for the paroxysmal nature 
of the disease. 
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To determine whether oxidants might be present in the serum, washed red cells 
from a patient with congenital methemoglobinemia were diluted to normal volume 
with saline solution, and 0.25 cc. of this mixture and 4 cc. of the patient’s serum 
to be tested were incubated at 37 C. (98.6 F.) with occasional agitation. Methemo- 
globin was determined at the end of four hours and the results are shown in table 2. 
It seems desirable to use the erythrocytes from a patient with congenital methemo- 
globinemia, since these cells are unable spontaneously to revert methemoglobin 
when formed.® A slight reduction in methemoglobin values was noted with normal 
serum, as might be expected from the reducing substances present. An increase 
in methemoglobin was observed with serums from the patient with paroxysmal 
methemoglobinemia, especially in the specimen obtained on March 25. At this 
time the patient was receiving 300 mg. of ascorbic acid daily, which would be 
anticipated, if anything, to increase the rate of reconversion, rather than to increase 
the rate of formation of methemoglobin. The relation of the patient’s condition 
to the results obtained with the sample of March 235 is also of interest. On March 
23 no methemoglobin was demonstrated and she was clinically well. The following 
day a mild attack was experienced, which by noon of March 25 was serious and 
attended by profound cyanosis, fainting and severe pain in the right flank. These 
results suggest, from a laboratory as well as a clinical standpoint, that a circulating 
oxidant was responsible for the methemoglobinemia. The nature of this circulating 
oxidant became apparent at a later date when nitrite-producing organisms were 
isolated from the right kidney and nitrites were demonstrated in the blood. 


COMMENT 
The 2 patients reported on have a striking similarity in symptom- 


atology. Cyanosis, syncope, tachycardia with palpitation, pain in the 
chest and abdominal pain occurred episodically in both. The severity 
of symptoms. was not correlated with the amount of abnormal pigment 
present. In case 1 the production of methemoglobin by nitrite did not 
provoke an attack, while conversion of methemoglobin to hemoglobin 
during an attack produced no clinical improvement. It would appear 
that the pigments were a by-product rather than the cause of the 
symptoms. 

The clinical picture is quite similar to that of “enterogenous cya- 
nosis.” * This syndrome is produced by ulcerative and obstructive lesions 
of the gastrointestinal tract and is associated with either methemoglobi- 
nemia or sulfhemoglobinemia. There are sudden attacks of cyanosis 
accompanied with headache, often shortness of breath, collapse and syn- 
cope. Nitrite-forming organisms have been recovered from the stools of 
some of these patients and nitrites from the blood and urine.”? It has 
been postulated that the disease of the intestinal tract provides a portal of 
entry for nitrites, which are then capable of oxidizing hemoglobin and 
producing symptoms. In our first patient the absence of intestinal 
symptoms, the normal roentgenologic findings, the lack of improvement 
on a milk diet and the failure to demonstrate nitrites in the blood during 
an attack seemed to exclude enterogenous cyanosis. In the second 
patient the recovery of a nitrite-forming organism in the right peri- 
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nephric region and the recovery of nitrites from the blood demonstrated 
that other foci within the body may produce a picture resembling that 
seen in enterogenous cyanosis. 

The severe anemia, the reticulocytosis and bilirubinemia and the 
increase in fecal urobilinogen in the 2 patients reported on provided 
clearcut evidence of increased blood formation and increased blood 
destruction. A negative Coombs reaction in these patients seemed 
to exclude an immunologic mechanism of hemolysis. The onset of the 
anemia coincided with the development of cyanosis and appeared to be 
intimately related to the formation of abnormal pigments. 

One might inquire about the nature of the abnormal pigments 
and their relation to excessive blood destruction. Methemoglobin is 
a simple oxidation product of hemoglobin in which the ferrous iron 
has been converted to the ferric form. In hemoglobin solutions the 
equilibrium hemoglobin = methemoglobin is shifted to the right and 
methemoglobin accumulates. In the normal intact red cell accumu- 
lation of methemoglobin is prevented by a rapid reduction of methemo- 
globin to hemoglobin. This is accomplished by an enzymatic reaction 
deriving its energy from the carbohydrate metabolism of the red cell. 
Methemoglobin may accumulate in the red cell either by a failure of this 
reduction mechanism or by an oxidation of hemoglobin at a rate more 
rapid than that at which the cell mechanism is able to reduce the 
methemoglobin. In congenital methemoglobinemia this cell mechanism 
does not function, and methemoglobin tends to accumulate gradually 
until an equilibrium level of about 40 per cent methemoglobin is reached.* 
If increased by administration of nitrite or decreased by methylene blue 
therapy, the methemoglobin slowly returns to its previous level over 
a period of several days. Ascorbic acid, either the d or the / form, 
although slow in action, is effective in these patients in depressing 
methemoglobin by increasing the ratio of reducing to oxidizing sub- 
stances. In congenital methemoglobinemia there is no evidence of 
increased blood destruction. 

A second type of methemoglobinemia is that produced by oxidizing 
substances, such as nitrites and sulfanilamides. Here the cell mechanism 
for reverting methemoglobin to hemoglobin is functional and a rapidly 
fluctuating level of methemoglobin is observed. The pattern in figure 2 is 
typical of this type of methemoglobinemia. Such rapid changes in 
methemoglobin are not influenced by treatment with ascorbic acid, the 
action of which is much slower than that of the normal cell mechanism. 
Previous reports indicate that certain methemoglobin-producing sub- 
stances may destroy erythrocyte catalase and thus render the red cell 
pigment more vulnerable to oxidation. 

Evidence of increased red cell turnover with reticulocytosis and 
Heinz bodies has been reported following exposure to such methemo- 
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globin-producing drugs as nitrites, para-aminopropriophenone and sul- 
fonamides. It has been suggested by Lemberg and Legge '® that the 
necessity for reduction of methemoglobin ultimately brings about the 
destruction of the reducing enzyme systems of the red cell. Since these 
systems are probably also concerned in the energy transfers required 
for maintenance of the structure of the cell, these authors suggested that 
their inactivation is the factor initiating destruction of the cell. In 
a situation where the reduction of methemoglobin is carried out at an 
abnormally rapid rate, premature destruction of red cells might well 
be expected. It seems likely, however, that certain substances may have 
an independent action on the cell in addition to formation of abnormal 
pigment. While some drugs produce only slight cell destruction and 
maximal methemoglobinemia, others produce massive cell destruction 
and only a moderate amount of abnormal pigment. 

Little significance is attached to the presence of sulfhemoglobin other 
than as a part of the pattern of abnormal pigments observed in the 
blood after exposure to oxidizing substances. It is not seen in congenital 
methemoglobinemia but is observed in those cases of methemoglobinemia 
produced by oxidizing substances. Sulfhemoglobin is an irreversible 
pigment which, once formed, remains throughout the life span of the 
red cell.2 Like methemoglobin, in itself it does not necessarily connote 
increased blood destruction. It is produced by agents capable of pro- 
ducing methemoglobinemia, particularly in the presence of constipation 
or when the patient is taking medicaments containing sulfur. 


CONCLUSIONS 

Two cases are described showing the combination of hemolytic 
anemia, methemoglobinemia and sulfhemoglobinemia. The symptoms 
appear to be related to endogenous toxic substances rather than to 
the abnormal pigments produced. 

Studies of the mechanism of this disorder show that the reconversion 
mechanism for reducing methemoglobin in the patients’ red cells func- 
tioned well. The abnormal pigments, therefore, appear to be due to 
the action of an endogenous substance on the patient’s erythrocytes. 
While in one patient the nature of this substance is unknown, in the 
second evidence indicates that a bacterial focus was responsible for the 
symptoms and hematologic changes observed by liberation of nitrites 
into the blood stream. 

University of Washington Medical School, Seattle (Dr. Finch). 


16. Lemberg, R., and Legge, J. W.: Hematin Compounds and Bile Pigments, 
New York, Interscience Publishers, Inc., 1949, p. 523. 





PSEUDOCYSTIC DISEASE OF BONE 


W. E. JACOBSON, M.D. 
MINNEAPOLIS 


KELETAL defects due to localized or diffuse demineralization of 

bone are not infrequently the predominant features of a great variety 
of clinical diseases. The differential diagnosis of such conditions may 
present a difficult and complex problem. A broad classification of the 
diseases essential for consideration in such problems is given in table 1. 
It is readily evident that these diseases encompass a wide field of medical 
and surgical specialties. A further clinical difficulty arises from the cur- 
rent confusion regarding a group of skeletal diseases of unknown 
causation. Pseudocystic disease of bone is suggested as a suitable 
generic term to include this confusing array of clinical syndromes and 
proposed pathologic processes. Until comparatively recently, no com- 
mon denominator for this group of diseases was apparent, but within 
the last few years a close relationship among Letterer-Siwe disease, 
Hand-Christian syndrome, eosinophilic granulomatosis and lipid granu- 
lomatosis (xanthomatosis) has been suggested.’ The clinical features 
associated with fibrous dysplasia of bone may be indistinguishable from 
those characteristic of the other granulomatous processes. Roentgeno- 
logically all the lesions in this group of diseases are characterized by what 
appear to be bone cysts. In each instance the process may be single 
or multiple. Histologically, the lesions are not true cysts and appear to 
be proliferative processes of the reticuloendothelial system. 

In 1940 Lichtenstein and Jaffe,? on the basis of a single lesion occur- 
ring in the femur of a 4 year old girl, proposed the term “eosinophilic 
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granuloma of bone.” Independently a similar lesion was described by 
Otani and Ehrlich.* About 30 cases were reported in the subsequent 
five year period.* Although Lichtenstein and Jaffe originally considered 
the lesion to be a distinctly new entity, it now appears more probable that 
it is closely related to the other pseudocystic lesions of bone. In 1928 
Rowland,° describing the lesions of the Hand-Christian syndrome, had 
noted the presence of reticulum cells, histiocytes, foam cells, eosinophils, 
round cells and polynuclear cells. He considered the foam cell to be 
the characteristic histologic feature and thus concluded that the lesion was 
a distinct form of xanthomatosis. There seems little doubt that the 


TaBL_e 1.—Diseases Characterized by Local or Diffuse Demineralization of Bone 








I. Metabolic bone diseases 


A. Disturbance of calcium and phosphorus metabolism 
. Primary hyperparathyroidism 
2. Renal osteodystrophy, e. g., renal rickets 
3. Riekets and osteomalacia 
4. Prolonged hyperthyroidism 
B. Disturbance of protein metabolism 
1, Osteogenesis imperfecta (fragilitas ossium) 
2. Osteoporosis, e. g., disuse, postmenopausal, ete. 


qG. Disturbance of lipid metabolism 
| 1. Niemann-Pick disease 
2. Gaucher's disease 


II, Nonmetabolie disease of bone 
A. Inflammatory diseases, e. g., osteomyelitis 


B. Primary bone tumors 
1. Multiple myeloma 
2. Giant cell tumor of bone 
8. Ewing’s tumor (angioendothelioma) 


C. Metastatic tumor of bone 
: 1. Carcinoma, e. g., of thyroid, kidney, breast, lung 
ve ~2. Lymphoma, e. g., Hodgkin's disease 


III. Diseases of unknown origin 
A. Paget’s disease (osteitis deformans) 
B. Boeck’s sareoid 


C. Pseudocystic disease of bone 
1. Eosinophilic granulomatosis of bone 
2. Lipid granulomatosis of bone 
3. Fibrous dysplasia of bone 





eosinophilic and xanthomatous lesions are, at most, different phases of 
the same disease process. 

The first description of osteitis fibrosa cystica was given by von 
Recklinghausen.* The history of multiple cystic disease of bone and its 


3. Otani, S., and Ehrlich, J. C.: Solitary Granuloma of Bone, Simulating 
Primary Neoplasm, Am. J. Path. 26:479, 1940. 

4. Solomon, H. A., and Schwartz, S.: Eosinophilic Granuloma of Bone, 
J. A. M. A. 128:729 (July 7) 1945. 

5. Rowland, R. S.: Xanthomatosis and the Reticulo-Endothelial System, 
Arch. Int. Med. 42:611 (Nov.) 1928. 

6. von Recklinghausen, F. D.: Die fibrése oder deformirende Ostitis, die 
Osteomalacie und die osteoplastische Carcinose in ihren gegenseitigen Beziehungen. 
Festschr. Rudolf Virchow, Berlin, 1891, pp. 1-89; cited by Albright, F.: J. Clin. 
Endocrinol. 8:637, 1948. 
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relationship to hyperparathyroidism have recently been reviewed.’ Dur- 
ing the development of this relationship it became apparent that all cases 
of osteitis fibrosa cystica were not caused by parathyroid overactivity. 
The cases of skeletal disease due to parathyroid tumor or hyperplasia 
were called “osteitis fibrosa cystica generalisata” to differentiate them 
from cases of other origin, which were called “osteitis fibrosa cystica 
disseminata.” Up to 1942 Lichtenstein and Jaffe were able to collect 
examples of disseminated osteitis fibrosa described under thirty-three 
different titles. These authors proposed the term fibrous dysplasia of 
bone. Descriptions of the clinical variants and the different aspects of 
the histologic picture of fibrous dysplasia have previously been presented 
by Albright and his colleagues,’ Lichtenstein,’ Lichtenstein and Jaffe,’ 
Snapper ** and Thannhauser.’? It has been well demonstrated that the 
disease process may be monostotic or polyostotic. A severe form of the 
disease is represented by the unusual syndrome described by Albright 
and his associates. Snapper 7! was the first to report the presence of 
foam cells in the lesions of osteitis fibrosa disseminata. He considered 
the disease to be a variant of the Hand-Christian syndrome and concluded 
that cases of fibrous dysplasia of bone might well be instances of 
“xanthomatosis without craniohypophyseal localization.” Thannhauser ** 
suggested that fibrous dysplasia of bone is a variant of neurofibromatosis. 
In opposition to these views, Albright ** considered .the process to be 
a distinct and separate entity. 


The following 4 cases are presented in an effort to dispel some of 
the existing confusion with regard to the interrelationship of the pseudo- 
cystic lesions of bone. 


7. Albright, F.: A Page Out of the History of Hyperparathyroidism, J. Clin. 
Endocrinol. 8:637, 1948. 
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216:727, 1937. Albright, F.; Scoville, B, and Sulkowitch, H. W.: Syndrome 
Characterized by Ostzitis Fibrosa Disseminata, Areas of Pigmentation, and a 
Gonadal Dysfunction, Endocrinology 22:411, 1938. 

9. Lichtenstein, L.: Polyostotic Fibrous Dysplasia, Arch. Surg. 36:874 
(May) 1938. 

10. Lichtenstein, L., and Jaffe, H. L.: Fibrous Dysplasia of Bone, Arch. Path. 
33:777 (June) 1942. 
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York, Interscience Publishers, Inc., 1943. 
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13. Albright, F.: Polyostotic Fibrous Dysplasia: A Defense of the Entity, 
J. Clin. Endocrinol. 7:307, 1947. 
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REPORT OF CASES 


Case 1.—V. S., a 27 year old veteran of World War II, was first admitted to 
the Minneapolis Veterans Administration Hospital in October 1945 for surgical 
repair of a fistulous opening between an empty tooth socket and the right antrum. 
Except for the oral defect the general physical examination revealed no abnormality. 
Roentgenologic examination of the right mandible was reported as showing “an 
irregular area of rarefaction” around the alveolus ordinarily containing the second 
molar tooth. 

He was readmitted to the hospital in December 1945 with the primary complaint 
of severe pain in the right lower jaw. It was the opinion of the dental consultant 
that there were osteomyelitis and necrosis of the right mandible. The patient was 
treated with penicillin and discharged from the hospital. 





Fig. 1 (case 1).—Roentgenogram of the skull showing large geographic defects 
in the occipital region. 


The third admission to the hospital was in April 1947. For about six months 
following his previous discharge from the hospital he was free of symptoms, except 
for occasional episodes of pain in the right lower jaw. Two additional teeth were 
extracted but the sockets failed to heal and the pain became worse. In October 
1946 a biopsy of the right mandible and surrounding tissues was performed. The 
pathologists could not agree on the diagnosis of the lesion, one view being that it 
was a squamous cell carcinoma and another that it was a lymphoblastoma. After 
the patient received a total of 2,900 r of roentgen therapy to the right upper and 
lower jaws, the pain disappeared promptly and the gums healed completely. In 
January 1947 he first noted occipital headaches, excessive thirst and polyuria. A 
diagnosis of diabetes insipidus was made by his physician and treatment with 
powder of posterior pituitary U. S. P. was instituted. 
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Physical examination in April 1947: revealed a well developed, well nourished 
young white man. The skin and mucous membranes were normal. Many teeth 
were missing, especially on the right, but there was no evidence of ulceration or 
tumor. The heart and lungs were normal. The blood pressure was 120 mm. of 








Fig. 2 (case 1).—Photomicrograph of biopsy material from the bone lesion in 
the occipital region of the skull. Note bone fragments and dense connective tissue, 


mercury systolic and 80 diastolic and the pulse rate 90 per minute. There was no 
significant lymphadenopathy. 

Laboratory Data.—The hemoglobin concentration was 16 Gm. per hundred cubic 
centimeters and the leukocyte count 10,450, with a normal differential count. The 
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serologic test for syphilis gave a negative reaction. The initial urinalysis showed a 
specific gravity of 1.003, but the urine was otherwise normal. A test for Bence Jones 
protein gave a negative result. The total serum cholesterol was 243 mg. per hundred 
cubic centimeters. The serum calcium was 11.3 mg. and serum phosphorus 4.7 mg. 
per hundred cubic centimeters. The alkaline phosphatase activity measured 15 
King-Armstrong units. The basal metabolic rate was —11 per cent. The blood 
sugar, blood urea nitrogen and plasma chlorides were all within normal limits. 

Roentgenologic examination of the chest, pelvis, femurs and lumbar portion of 
the spine revealed no abnormalities. The right mandible was edentulous and 
atrophic. The skull was reported as normal. 

Subsequent Course-—The administration of posterior pituitary powder was dis- 
continued temporarily after his admission and the daily volume of urine increased 
from 3,000 to 6,000 cc. The microscopic slide of the original biopsy material was 
obtained for review. The lesion was noted to contain “a large number of eosinophils 
and large mononuclear cells with pale-staining cytoplasm.” A histologic diagnosis 
of eosinophilic granuloma was made and a clinical diagnosis of Hand-Christian 
syndrome was suggested in spite of the absence of exophthalmos. A course of 
high voltage roentgen therapy was given to the region of the pituitary 
gland, with no apparent change in the symptoms or severity of the diabetes insipidus. 
The patient continued to have persistent occipital headaches, but reexamination in 
November 1947 revealed no essential change. 

The patient was again admitted to the hospital in November 1948 for further 
evaluation.} Examination revealed tenderness on pressure over the occipital portion 
of the skull but there were no palpable defects. Roentgenologic examination of the 
skull disclosed numerous “large geographic lesions” in the occipital bone (fig. 1). 


A biopsy of one of these lesions was performed. Microscopic examination of the 
tissue revealed bone fragments and dense fibrous connective tissue (fig. 2). He 
was treated with 1,000 r of roentgen radiation to the skull and had dramatic relief 
from the headaches. 


Case 2,—}- L., a 53 year old farmer and laborer, was admitted to the Minne- 
apolis Veterans Administration Hospital in October 1948, with the primary com- 
plaint of occipital headache of one year’s duration, The pain was aggravated by 
coughing, sneezing and straining. In May 1948 a diagnosis of chronic maxillary 
sinusitis was made in another hospital. In August 1948 he was readmitted to the 
same hospital and attention was focused on several areas of rarefaction in the 
skull. A diagnosis of possible multiple myeloma was made, and he was transferred 
to the Minneapolis Veterans Administration Hospital for further study. 

Physical examination revealed a well developed, well nourished white man in no 
apparent distress. He did not appear acutely or chronically ill. The blood pressure 
was 155 mm. of mercury systolic and 90 diastolic. The cardiac rhythm was regular 
and the rate was 70 per minute. The general physical examination showed nothing 
abnormal. 

Laboratory Data.—The hemogram and the erythrocyte sedimentation rate were 
completely normal. The serologic reaction for syphilis was negative. Urinalyses, 
including numerous studies for Bence Jones protein, showed no abnormalities. 
Three determinations of the serum calcium content were 9.6, 9.7 and 9.5 mg. per 
hundred cubic centimeters. The serum phosphorus was 3.1 and 2.5 mg. and the 
plasma protein was 7.4 Gm., with albumin measuring 5.1 Gm. and globulin 2.3 Gm. 
per hundred cubic centimeters. The alkaline phosphatase activity of the serum was 
7 King-Armstrong units and the acid phosphatase activity 1.2 King-Armstrong 
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units. Daily urinary excretions of calcium, studied while the patient had a low 
calcium intake (Bauer-Aub diet), were 136 and 80 mg. on two separate determi- 
nations. 

Roentgenologic examination of the skull revealed “multiple geographic defects 
in the occipital bone” (fig. 3). The complete roentgenologic survey of the skeleton 
showed it to be otherwise essentially normal. 

Subsequent Course-—A sternal aspiration showed the bone marrow to be 
normal on histologic study. Microscopic examination of biopsy material from one 
of the occipital lesions revealed “a small amount of muscle but primarily strands 
of relatively acellular collagenous connective tissue.” On decalcification of the 
bone fragments, the lesion was seen to contain this same dense connective tissue. 
A diagnosis of monostotic fibrous dysplasia was made. The patient received 800 r 


Fig. 3 (case 2).--Roentgenogram of the sku!l showing multiple defects in the 
occipital region. Note similarity to figure 1. 


of roentgen radiation to the occipital region of the skull and was a from 
the hospital symptomatically improved. 

Case 3.—K. J., a 22 year old veteran, was admitted to the plastic surgery service 
of the Minneapolis Veterans Administration Hospital in March 1947, with a 
diagnosis on admission of dentigerous cysts. The patient dated the onset of his 
disease to August 1946, at which time pain developed in his right lower jaw. After 
extraction of a tooth, the socket failed to heal and there was continuous drainage. 
About the same time he noted that many of his teeth were becoming loose, and 
subsequently several more teeth were extracted. During the course of his illness 
he had also noted transient pain in the left hip, the right side of the chest, the right 
scapular area and the right shoulder. After his admission to the hospital, the 
remaining teeth in the right lower jaw were removed and the cystic areas in the 
right mandible were curetted. A diagnosis of hyperparathyroidism was suggested 
and the patient was transferred to the medical service. 
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Physical examination revealed a well developed, thin white man in no acute 
distress, Two nonelevated areas of hyperpigmentation, each measuring about 1 cm. 
in diameter, were noted on the right anterolateral wall of the chest and a third 
similar lesion was noted in the right axilla. There was a moderately large soft 
tissue swelling over the right mandibular area. Examination of the mouth revealed 
an absence of all teeth in the right lower jaw and of all the molar teeth in the left 
lower jaw. There were large defects in the mandible, especially on the right. The 
base of the defects was covered with a white necrotic membrane. There were 
several superficial ulcerations on the margins of the gums and palate. A firm 
nontender lymph node was palpable in the right submandibular area and small 
nodes were present in the right epitrochlear region. There was slight pain on 
manipulation of the right shoulder joint. The results of the remainder of the 
examination were essentially normal. 


Fig. 4 (case 3).—Roentgenogram of the hand showing a small defect in the 
fourth left metacarpal bone. 


Laboratery Data.——The hemoglobin concentration was 16.5 Gm. per hundred 
cubic centimeters of blood. There was moderate neutrophilic leukocytosis. The 
serologic test for syphilis gave a negative reaction. Repeated urinalyses, including 
tests for Bence Jones protein, all gave negative results. The serum cholesterol 
was 162 mg. per hundred cubic centimeters, with 78 per cent cholesterol esters. 
The serum calcium ranged from 8.8 to 10.4 mg. and the serum phosphorus from 
2.8 to 4.8 mg. per hundred cubic centimeters. The alkaline phosphatase activity 
of the serum was consistently normal. Urinary excretions of calcium, studied 
while the patient received a low calcium intake (Bauer-Aub diet), were 163, 176 
and 300 mg. in three separate twenty-four hour specimens. The plasma protein 
was 6.9 Gm. per hundred cubic centimeters, with 5.4 Gm. of albumin and 1.5 Gm. 
of globulin. 
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Fig. 6 (case 3).—Photomicrograph of biopsy material from the mandible. The 
dark-staining cells are eosinophils. 
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complained of pain at the maximum extent of motion in afl directions. The 
remainder of the examination showed no abnormalities. 

Laboratory Data.—The hemoglobin concentration was 14.2 Gm. per hundred 
cubic centimeters. The total leukocyte count was 7,000, with 6 per cent eosinophils. 





Fig. 8 (case 4).—Roentgenogram of the right tibia, lateral view. Note the 
multiple defects of various sizes. 


The blood picture remained unchanged, the highest eosinophil count being 8 per cent 
of 8,700 cells. The erythrocyte sedimentation rate was normal. 
test for syphilis gave a negative result. Repeated urinalyses, including studies for 
Bence Jones protein, showed nothing abnormal. 


The serologic 


Results of numerous determina- 





Fig. 9 (case 4).—Roentgenogram of the right foot showing defect in the first 
metatarsal bone and the proximal phalanx of the great toe. 














Fig. 10 (case 4).—Photomicrograph of biopsy material from the proximal 
phalanx of the right great toe. Note presence of abnormal hyaline cartilage which 
occupies the cavity of the bone defect. 
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tions of the serum calcium, serum phosphorus, phosphatase activity of the serum 
and urinary excretion of calcium were all within normal limits. The plasma 
protein was 7.3 Gm. per hundred cubic centimeters, with 4.8 Gm. of albumin and 
2.5 Gm. of globulin. Total serum cholesterol was 150 mg. per hundred cubic 
centimeters. 

Roentgenologic examination of the entire skeleton revealed an area of rarefaction 
in the superior ramus of the right ischium (fig. 7), apparent cystic changes in 
the midportion of the right tibia (fig. 8) and defects in the right first metatarsal 
and the proximal phalanx of the right great toe (fig. 9). 

Subsequent Course.—Sternal aspiration showed normal bone marrow. A 
clinical diagnosis of polyostotic fibrous dysplasia was made, and the patient received 
a total of 1,000 r of roentgen radiation to the right hip in five divided doses. There 
was remarkable subjective improvement, and when studied in February 1948 he 
was asymptomatic. However, the pain recurred during the early part of the 
summer of 1948 and the patient was readmitted to the hospital in August of that 
year. The results of general examination and the laboratory findings were 
unchanged. He was treated again with high voltage roentgen radiation and 
received 1,200 r to the right hip. The pain slowly disappeared, and in October 
1948 he was again asymptomatic. Gradually, his symptoms recurred and he was 
readmitted to the hospital in January 1949. A biopsy specimen was obtained from 
the lesion in the first phalanx of the right great toe. Microscopic examination 
of the tissue revealed “lobulated masses of mature-appearing, poorly organized. 
neoplastic cartilage” (fig. 10). The pathologist’s impression was chondroma. 


COMMENT 


A considerable difficulty in the differential diagnosis of certain 
skeletal defects arises from the confusion surrounding a miscellaneous 
group of lesions of unknown causation. A part of this confusion results 
from a complex terminology and the previous efforts to present the 
lesions as heterogeneous diseases. However, there now seem to be 
some justification and clinical merit for considering many of these lesions 
as a single entity under the term pseudocystic disease of bone. It is 
well recognized that such a concept may represent an oversimplification 
of the many problems involved. Nevertheless, from a roentgeno- 
logic aspect it is not possible to differentiate the skeletal lesion of eosino- 
philic granulomatosis, lipid granulomatosis and fibrous dysplasia. From 
the clinical features one can seldom safely predict the exact histologic 
picture. The specific clinical syndromes, such as the Hand-Christian and 
the Albright syndromes, are too limited and restricted to express more 
than an unusual aspect of the total problem. Even these syndromes are 
not characterized by constant clinical features and predictable skeletal 
lesions. This observation is especially applicable to the Hand-Christian 
syndrome. Of 8 cases reported from the Mayo Clinic as examples of this 
syndrome,** in only 1 was the complete triad of defect in the membranous 


14. Kennedy, R. L. J.: Xanthomatosis: Schiiller-Christian’s Disease, Proc. 
Staff Meet., Mayo Clin. 13:776, 1938. 
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bones, diabetes insipidus and exophthalmos displayed. In 3 of the cases 
the syndrome was represented by only the presence of defects of the skull. 
It is now generally accepted that the basic disease process may exist 
without the complete clinical picture, and indeed the underlying dis- 
turbance probably can exist without any of the typical symptoms. The 
classic Hand-Christian syndrome would then represent a specific variation 
in the degree and localization of the basic disease process. Rowland *® 
originally considered the foam cell to be the characteristic histologic 
feature of this process. From the recent literature it is apparent that 
there is no characteristic histologic picture and the syndrome is not 
defined by the absolute presence of xanthoma cells in the bone lesions. 
The presence of a variable number of cellular elements, including eosino- 
phils, and of varying degrees of fibroblastic ingrowth should be anticipated 
in the skeletal lesions of this syndrome. The eosinophilic and xantho- 
matous lesions are certainly different phases of the same disease process.*® 
By Kennedy’s * criteria the first 2 cases of the present report are 
examples of the Hand-Christian’s syndrome. Although the mandibular 
lesion in one case was consistent with an eosinophilic granuloma, the 
lesions of the skull in both cases were histologically characterized by 
fibrous dysplasia. Thus, it appears that different lesions in the same 
patient may also show the variability in cellular and fibrous tissue 
structure. 

The clinical features of established cases of fibrous dysplasia of bone 
have previously been discussed in detail.‘° One is led to assume that the 
diagnosis can readily be made on the basis of the clinical features. By 
these criteria it was reasonable to predict fibrous dysplasia of bone in the 
final 2 cases of this report. The pea-sized areas of hyperpigmentation in 
the one case were a tempting invitation to classification into the more 
rigid domain of the “Albright syndrome.” In both cases, however, the 
biopsy material failed to conform to the predicted expectations. The 
discovery of abnormal hyaline cartilage in the one case made it necessary 
to consider the possibility of skeletal enchondromatosis; however, the 
“formation of masses of hyaline cartilage” in a case of osteitis fibrosa has 
previously been reported by Telford.’® Lichtenstein and Jaffe *® also 
noted the potential osseous or cartilaginous metaplasia in lesions of fibrous 
dysplasia. 

It seems apparent that the clinical and roentgenologic aspects of the 
described processes are not always adequate for differentiation. Thus, 
the principal differentiation has been made on the basis of the variable 
histologic appearance of the skeletal lesions. The work of Green and 


15. Footnote la, b and d. 
16. Telford, E. D.: A Case of Osteitis Fibrosa (with Formation of Hyaline 
Cartilage), Brit. J. Surg. 18:409, 1931. 
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Farber ** suggested that even pathologically these lesions may be closely 
related variants of the same disease process. These authors were able to 
study the bone lesions at various ages in 10 patients and demonstrated a 
changing picture. The early lesions were reported to consist of areas 
of bone destruction infiltrated by a large number of cells, most of which 
were either eosinophils or large mononuclear cells. In the somewhat 
older lesion the eosinophils disappeared and the large mononuclear cells, 
many of which were vacuolated, were the commonest elements. Some 
fibroblastic ingrowth was also present at that stage. In a later phase the 
large cells showed complete vacuolation and gave the appearance of 
typical foam cells. In the final stage the entire granulomatous process 
was replaced by fibrous connective tissue. These descriptions as given by 
Green and Farber ** suggest that the eosinophilic granuloma represents 


TABLE 2.—Relationship of Various Phases of a Proliferative Process with 
Prominent Skeletal Involvement 








Predominant Histologic 
Picture Current Terminology 
Eosinophil Eosinophilic granulomatosis 
| Solitary eosinophilic granuloma 


L 
Large mononuclear cell Histiocytosis 
or histiocyte Letterer-Siwe disease 


| 
Solitary xanthoma of bone 


4 
Xanthoma or foam cell Lipid granulomatosis 
| 


Hand-Christian syndrome 
| 
4 Osteitis fibrosa disseminata 
Fibrous tissue Fibrous dysplasia of bone 
| Albright’s syndrome 


t 
Cartilage or bone Some cases of dyschondroplasia (?) 





the new lesion, the lipid granuloma the intermediate lesion and fibrous 
dysplasia the old lesion. As already mentioned, other studies indicate 
that in some cases there may be still further changes with cartilaginous 
or osseous metaplasia.’ Thus, it appears that eosinophilic granuloma- 
tosis, lipid granulomatosis and fibrous dysplasia of bone may be clinically 
and roentgenologically indistinguishable and dynamically interrelated 
pathologically (table 2). 

Although the causation of the lesions is entirely unknown, the com- 
mon pathologic feature appears to be a proliferative process of the 
reticuloendothelial system. The variable clinical syndromes would then 
depend on the extent and localization of the proliferative lesions. With 
predominant skeletal involvement, this process can be singly identified 
as pseudocystic disease of bone. 


17. Lichtenstein and Jaffe.1° Telford.1¢ 
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SUMMARY 


The lesions of eosinophilic granuloma, lipid granulomatosis and 
fibrous dysplasia of bone may be clinically and roentgenologically indis- 
tinguishable. Pseudocystic disease of bone is suggested as a suitable 
generic term for clinical identification of these processes. 

The histologic characteristics of eosinophilic granuloma, lipid granu- 
lomatosis and fibrous dysplasia of bone probably represent various phases 
of a similar disease process. The Hand-Christian syndrome and the 
Albright syndrome represent specific variations in the degree and localiza- 
tion of this basic disease process. 

Four cases are reported to demonstrate further the interrelationship 
of these lesions. 
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HEOCHROMOCYTOMAS are tumors resulting from the abnor- 

mal proliferation of pheochromocytes, or mature cells of the endo- 
crine series that arise from the primitive sympathogonia and normally 
form the endocrine portion of the adrenal medulla. These tumors may 
occur wherever there is chromaffin tissue but usually are observed in 
the medulla of the adrenal gland or in other retroperitoneal locations, 
such as the aortic chromaffin bodies (organ of Zuckerkandl) on the 
anterior surface of the aorta near its bifurcation. Characteristically 
they are localized benign tumors, although occasionally they undergo 
morphologic changes suggestive of malignant transformation.' Their 
most interesting characteristic is their ability to produce physiopathologic 
changes, presumably through their excessive aormonal secretions. There- 
fore, their clinical manifestations are such that the patient frequently is 
thought to be suffering from a metabolic disease, and an erroneous diag- 
nosis of thyrotoxicosis or diabetes mellitus is likely to be made. 


From the Robert Dawson Evans Memorial, Massachusetts Memorial Hospitals, 
and the Departments of Medicine and Surgery, Boston University School of 
Medicine. 

Dr. Culbertson was Public Health Service Special Research Fellow of the 
National Heart Institute. His present address is Department of Internal Medi- 
cine, State University of Iowa Hospitals, Iowa City. Dr. Litter is Life Insurance 
Medical Research Fellow. 

1, Washington, E. L.; Callahan, W. P., Jr., and Edwards, E. W.: Pheo- 
chromocytoma of the Adrenal Medulla, J. Clin. Endocrinol. 6:688, 1946. 
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In some patients with pheochromocytoma hypertensive symptoms 
predominate, probably because of the liberation of pressor material from 
the tumor, and such conditions are variously designated as adrenal 
sympathetic syndrome, hyperadrenalism or adrenal medullary syndrome. 
The acute manifestations may be precipitated by a variety of physiologic, 
pharmacologic and psychic factors, but the exact causes of stimulation 
of the adrenal medullary cells resulting in the exaggerated production 
of humoral substances are still unknown. Although endocrine disturb- 
ances usually are present in patients with benign pheochromocytoma, 
these tumors have been observed at operation when there was no clinical 
evidence of increased hormone production.’ 

As already noted, pheochromocytomas, whether adrenal or extra- 
adrenal in origin, are made up of cells morphologically and embryo- 
logically similar to those of the adrenal medulla. It has been suggested, 
therefore, that they may be expected to secrete adrenal medullary hor- 
mones and to produce physiologic disturbances resembling those caused 
by experimental epinephrine intoxication.* Indeed, Beer and _ his 
co-workers * were able to identify in the blood of a patient with pheo- 
chromocytoma a pressor substance similar in action to epinephrine. 
Other investigators ° have made similar observations. For these reasons, 
the characteristic symptoms and signs of pheochromocytoma, namely, 
attacks of headache, palpitation, sweating, pallor, coldness of the 
extremities and nausea and vomiting, associated with paroxysmal hyper- 
tension. have been attributed to the release of excessive amounts of an 
epinephrine-like substance from the tumor. More recently, however, 
concepts of the nature of the pressor material released by these tumors 
have been changing. Holton * was the first to identify arterenol (nor- 
epinephrine, nor-adrenaline), as well as epinephrine, in such chromaffin 
tumors and to postulate that, since arterenol has greater pressor activity 
than epinephrine, it might be the cause of the attacks of hypertension. 
Others” subsequently confirmed these observations and reported that 


2. Spatt, S. D., and Grayzel, D. M.: Pheochromocytoma of the Adrenal 
Medulla: A Clinicopathological Study of 5 Cases, Am. J, M. Sc. 39:216, 1948. 

3. Freeman, N. E.; Freedman, H., and Miller, C. C.: The Production of 
Shock by the Prolonged Continuous Injection of Adrenalin in Unanesthetized Dogs, 
Am. J. Physiol. 181:545, 1941. 

4. Beer, E.; King, F. H., and Prinzmetal, M.: Pheochromocytoma with 
Demonstration of Pressor (Adrenalin) Substance in the Blood Preoperatively 
During Hypertensive Crises, Ann. Surg. 106:106, 1937. 

5. Hyman, A., and Mencher, W. H.: Pheochromocytoma of the Adrenal 
Gland, J. Urol. 49:755, 1943. 

6. Holton, P.: Nor-Adrenaline in Adrenal Medullary Tumors, Nature, 
London 163:217, 1949. 

7. Goldenberg, M.; Faber, M.; Alston, E. J., and Chargaff, E. C.: Evidence 
for the Occurrence of Nor-Epinephrine in the Adrenal Medulla, Science 109: 534, 
1949. 
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large amounts of arterenol were detected in such tumors, especially those 
from patients in whom persistent hypertension had been present. 

In spite of this considerable interest in pheochromocytoma in recent 
years, few patients have been studied with the more precise physiologic 
and hemodynamic technics now available. The present communication 
reports a case in which extensive laboratory studies were carried out 
before and after the successful removal of a pheochromocytoma from 
the right adrenal gland. The purpose of these studies was to determine 
not only the physiopathologic changes produced by this tumor but also 
any demonstrable alterations resulting from its removal, with a view to 
relating these observations to the general problem of arterial hyper- 
tensive disease. A preliminary report on some of the observations has 
been presented previously.® 


REPORT OF CASE 

First Admission—F. B., a 22 year old married white male factory worker, was 
admitted to the Massachusetts Memorial Hospitals on Jan. 3, 1948, with the chief 
complaint of excessive sweating. Four years previously, when he had enlisted in 
the United States Navy, results of his physical examination had been normal except 
for cryptorchism on the right side. Shortly after his enlistment the patient had 
had a successful corrective operation for this condition, but the blood pressure was 
not recorded. 

In January 1946, two years before the present admission, he was taken to a 
Naval hospital in a lethargic state. He gave a history of sore throat, headache 
and stiffness of the neck of approximately three days’ duration, the onset of which 
had been followed by periodic vomiting without nausea or pain. He then had 
become drowsy, and the physician who had been called noted the blood pressure 
to be 180 systolic and 150 diastolic and sent him to the hospital. On admission, 
his blood pressure could not be obtained and he presented a picture of shock. After 
transfusion of several units of plasma a systolic blood pressure reading of 116 was 
obtained, but the diastolic reading was not recorded. There was some stiffness 
of the neck, and one physician noted papilledema of the fundi. A lumbar puncture 
revealed an intrathecal pressure of 300 mm. of spinal fluid. Blood sugar was 137 
mg. and nonprotein nitrogen 58 mg. per hundred cubic centimeters; the urine 
was normal. He was asymptomatic after the day of admission. In the hospital 
the blood pressure varied from 122 to 190 systolic and 85 to 120 diastolic. The 
nonprotein nitrogen level returned to normal, and the urine on three examinations 
showed nothing unusual. Urea clearance was 145 per cent. An electrocardiogram 
was normal. The dextrose tolerance test showed fasting blood sugar of 152 mg. 
One-half hour after oral administration of 60 Gm. of dextrose the blood sugar was 
120 mg.; at one hour, 126 mg.; at two hours, 150 mg., and at three hours, 75 
mg., per hundred cubic centimeters. All samples of urine gave negative reactions 
for sugar. Roentgenograms of chest and skull and an intravenous pyelogram 
revealed no abnormalities. A cold pressor test showed a normal reaction. It was 


8. Wilkins, R. W.; Culbertson, J. W.; Greer, W. E. R.; Halperin, M. H.; 
Litter, J.; Burnett, C. H., and Smithwick, R. H.: A Case of Pheochromecytoma 
Extensively Studied Before and After Surgical Removal, Tr. A. Am. Physicians 
62:253, 1949. 
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felt that his illness had been due to an episode of transient hypertensive vascular 
encephalopathy, and he was discharged from the Naval hospital to duty with a 
diagnosis of early arterial hypertensive disease. 

On May 16, 1946 he was found physically qualified for regular separation from 
the service. Blood pressure was recorded as 130 systolic and 90 diastolic before 
and the same three minutes after exercise. After discharge, he complained of 
occasional attacks of epigastric and substernal pain lasting about a half-hour, 
relieved by lying on his abdomen. This pain recurred on the day prior to his 
admission to this hospital. It was described as crampy and unrelated to food or 
exertion. There was no palpitation, dyspnea or feeling of apprehension. About 
three weeks prior to his admission to the Massachusetts Memorial Hospitals, he 
was taken to an outside hospital because of sudden severe weakness. It was noted 
during this period of rest in the hospital that the level of his arterial pressure 
fluctuated widely, and he was transferred to the Massachusetts Memorial Hospitals 


for further study. 


TABLE 1.—Results of Funduscopic Examination (Ophthalmologist’s Reports) 








17 Mo. 
6 Mo. After After 
Observation Before Operation Operation Operation 
Disks (contour) Margins blurred Margins slightly Normal 
indistinct 
None measurable None None 
Color of disks Slightly hyperemic Normal Norma! 
Arteries (course and size) Tortuous and constricted Gently curving, with Normal 
generally localized lumen fr- 
regularities 
Light reflex (arterial) Increased generally Increased irregu- Normal 
Branching (arterial) Wide angle larly 
neat compression Multiple Norma! Normal 
Veins ...... Edi deiknaneikcekhobastinens Full and dilated None None 
Hemorrhages None Norma! Normal 
Exudates Case Large white exudate in None None 
both fundi and in disk 
area 
Grade (Keith-Wagener-Barker): None None 
Hypertensive vascular disease.. III 0 tol 0 
Arteriosclerosis I 0 0 





Results ‘of Examinations: Physical examination on his admission to these 
hospitals revealed a well developed, somewhat obese young white man in no acute 
distress. He was alert and cooperative. The skin was moist and there was con- 
siderable sweating in the axillary regions. The external appearance and move- 
ments of the eyes were normal; funduscopic findings, as listed in table 1, were 
considered by the ophthalmologist to indicate grade III hypertensive vascular 
disease and grade I arteriosclerosis. Examination of the neck revealed the thyroid 
gland to be of normal size, with no distention of the neck veins, no bruits, no stiff- 
ness and no tracheal tug. The heart showed a left border of dulness 7 cm. to the 
left of the midsternal line in the fifth intercostal space. There was regular sinus 
rhythm. The aortic second sound equaled the pulmonary; a split second sound was 
heard at the apex and at the base. In the peripheral arteries the pulses were 
strong and equal bilaterally, with a rate of 76 beats per minute; no sclerosis of 
the vessel walls was palpable. No abnormality of the veins was noted. Blood 
pressures (recumbent) were: left arm, 190 systolic and 128 diastolic; right arm, 
195 systolic and 125 diastolic; left leg, 240 systolic and 150 diastolic; right leg, 
230 systolic and 150 diastolic. The lungs were clear to percussion and ausculta- 
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tion. The abdomen displayed a symmetric contour, with normal peristaltic sounds 
and no tenderness, spasm or masses. There were two well healed scars in the right 
groin and one in the left (from a former bilateral hernioplasty and the afore- 
mentioned operation). The diagnostic impression on the patient’s admission was 
paroxysmal hypertension due to pheochromocytoma. 

Clinical laboratory studies revealed the following data. The blood (Hinton) 
serologic test for syphilis gave a negative reaction. The sedimentation rate 
(Wintrobe) was 21 mm. per hour. Hematocrit was 53 per cent. The hemoglobin 


TaBLe 2.—Results of Clinical Studies of Renal Function 








Before 6 Mo. After 17 Mo. After 
Examination Operation Operation Operation 


—— urinalyses: 
5.5 to 7.5 5.5 to 6.5 5.5 to 6.0 


Bpecitic gravity : 1,008 to 1.023 1.014 to 1.024 1.022 to 1.028 


Albumin Slight 
trace to 1+ 
0 to 1+ 


Suga 

White blood cells/high power field aa 0 to 6 

Red blood cells/high power field seg 0 to 2 

Casts/high power field hue 0 
Nonprotein nitrogen, mg./100 ec. of blood 36 
a test: 


BEE 
‘ 


S| BSeR 
SleaS BR 





TaBLe 3.—Results of Metabolic Studies 








Examination Before Operation 6 Mo. After Operation 
+27% (19days) - + 8% (18 days) 
Basal metabolic rate + 18% (12 days) — 14% (6 months) 


§ Blood sugar, Glycosuria Blood sugar, Glyeosuria 
Dextrose tolerance i mg./lo0ec. (qualitative) mg./100ce. (qualitative) 


Fasting specimens 190 0 
= (100 Gm. orally) 
30 min. 








concentration was 15.8 Gm. per hundred cubic centimeters. The total and dif- 
ferential white blood cell counts were normal. Blood nonprotein nitrogen measured 
36 mg., serum cholesterol, 179 mg. and total serum protein, 7.5 Gm., per hundred 
cubic centimeters. The serum carbon dioxide content was 27 milliequivalents and 
serum chlorides measured 103 milliequivalents per liter. The routine urine studies, 
results of which are shown in table 2, revealed slight albuminuria, intermittent 
glycosuria and an abnormal sediment. 

The intravenous pyelogram showed early appearance and good concentration 
of the dye bilaterally and normal outlines of kidneys, pelves and ureters. A roent- 
genogram of the chest revealed no cardiac enlargement. An electrocardiogram 
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(fig. 1) showed normal sinus rhythm and was interpreted as indicating left 
ventricular strain. The arm to tongue circulation time with calcium gluconate was 
eleven seconds. Table 3 shows the results of several metabolic studies which 
demonstrate an elevated metabolic rate and a decreased dextrose tolerance. Pulse 
and respiratory rates were recorded with the body temperature at two hour inter- 
vals and showed striking variations, as illustrated in figure 2 (upper part). The 
blood pressure was usually elevated but fluctuated widely from as high as 280 mm. 
of mercury systolic and 140 diastolic to as low as 130 systolic and 90 diastolic (fig. 











Fig. 1—Electrocardiograms taken before and at various intervals (as noted) 
after operation showing the pattern of myocardial infarction of the posterior wall. 


2, lower part). The following incidental observations were made: On February 
3 the blood pressure was 240 systolic and 130 diastolic and there was glycosuria 
(1 plus reaction). On February 4 the blood pressure was 160 systolic and 95 
diastolic and fasting blood sugar was 105 mg. per hundred cubic centimeters. On 
February 5 blood pressure was 240 systolic and 140 diastolic and fasting blood 
sugar measured 190 mg. On February 9 the blood pressure was 240 systolic and 
140 diastolic, and on February 12 it was 170 systolic and 110 diastolic. On 
February 13 the blood pressure was 185 systolic and 120 diastolic and the blood 
sugar was 140 mg. 
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It was found that an intravenous injection of dihydroergokryptine (DHK 135) 
significantly lowered the blood pressure when the reading was high (fig. 3, 
upper part). A histamine test® was done when the control blood pressure was 
averaging about 240 systolic and 140 diastolic (fig. 3, lower part). After intra- 
venous injection of a dose of histamine phosphate U. S. P. containing 0.02 mg. of 
histamine base, there was an immediate fall in blood pressure to a level of about 
170 systolic and 122 diastolic. This was followed quickly by a sharp rise to 
systolic levels above 300 mm. of mercury and diastolic levels averaging about 190 
to 200. At this time the patient complained of severe headache and midabdominal 
pain and of seeing bubbles and black spots. At the height of this episode he 
was given 0.5 mg. of dihydroergokryptine intravenously and experienced prompt 
relief of his symptoms, concomitant with a rapid reduction of his greatly elevated 
blood pressure. 














aaa 





Fig. 2—Upper, comparative clinical records of temperature levels and pulse 
and respiratory rates at two hour intervals before operation and at six months after 
operation. Lower, preoperative clinical record of arterial pressure at four hour 
intervals. 


A test with piperidylmethyl benzodioxane (933 F) 1° was done (fig. 4). After 
injection of this drug there was an immediate and prolonged, though slight, 
depress.on of both systolic and diastolic pressure levels. The reactions to the cold 
and postural tests 1! were significant in that the paxient had definite postural hypo- 


9. Roth, G. M., and Kvale, W. F.: A Tentative Test for Pheochromocytoma 
Am. J. M. Sc. 210:653, 1945. 

10. Goldenberg, M.; Snyder, C. H., and Aranow, H., Jr.: New Test for 
Hypertension Due to Circulating Epinephrine, J. A. M. A. 135:971 (Dec. 13) 
1947. 

11. Smithwick, R. H.: Surgical Treatment of Hypertension, Am. J. Med. 4: 
744, 1948. 
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Fig. 3—Upper, chart of clinical measurements of arterial pressure (shaded 
portion) and pulse rate (dotted line) showing the effects of dihydroergokryptine 
(D HK 135), an adrenolytic drug, administered intravenously before operation. 
Lower, chart of clinical measurements of arterial pressure and pulse rate before 
(cross-hatched area and solid dots) and after (stippled area and open circles) 
operation, showing the effects of an intravenous injection of 0.02 mg. of histamine 
base in 0.4 cc. of isctonic sodium chloride solution (at five minutes) and of 0.5 mg. 
of dihydroergokryptine (D HK 135) in 0.5 cc. of water (at nine minutes). The 
extreme hypertensive reaction that occurred before operation failed to appear after- 
ward. Chief symptoms at the height of the preoperative response to the histamine 
test were severe headache, abdominal pain and visual disturbances. 
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tension with a considerable reduction in pulse pressure and pronounced postural 
tachycardia, while he failed to exhibit a pressor response to cold (fig. 5). A 
sedation test?! with amobarbital (amytal®) sodium showed a moderate hypo- 
tensive response (fig. 6, left). Reflex vasopressor responses 12 to mental arithmetic 
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Fig. 4.—Chart showing auscultatory measurements of arterial pressure before 
and after the intravenous injection of 20 mg. of piperidylmethyl benzodioxane 
(933 F) prior to operation. There was an immediate prolonged, though slight, 
depression of both systolic and diastolic blood pressure levels. 
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Fig. 5.—Chart showing clinical measurements of arterial pressure and pulse 
rate during the cold and postural tests. Preoperativ:ly, there was a definite 
postural hypotension w:th a small pulse pressure, accompanied with prominent 
tachycardia, as well as an absence of a vasopressor response to cold. At six 
months after operation the blood pressure and pulse rate were normal both at rest 
and in response to upright posture and external cold. 


12. Wilkins, R. W.; Culbertson, J. W., and Smithwick, R. H.: The Effects of 
Various Types of Sympathectomy upon Vasopressor Responses in Hypertensive 
Patients, Surg., Gynec. & Obst. 87:661, 1948. 
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Fig. 6.—Left, chart showing auscultatory measurements of arterial pressure 
during a sedation test with amobarbital (amytal®) sodium before operation. There 
was a moderate hypotensive response. Right, optical records of arterial and 
expiratory pressures taken with a Hamilton manometer showing response to 
the Valsalva maneuver. Reflex vasopressor reactivity was within normal limits 
(grade II) before operation and was essentially the same at six months after 


operation. 
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Fig. 7.—Charts of the preoperative and postoperative changes in arterial 
pressure and pulse rate (measured with Hamilton manometer), upper, following 
the intravenous injection of 1 microgram of epinephrine hydrochloride in 2 cc. of 
isotonic sodium chloride solution. The responses appear somewhat reduced before 
operation. Postoperatively, they are definitely more active and manifest a normal 
phasic character. The nature of the usual response to such epinephrine injections 
is described elsewhere.12 Lower, results following the intravenous injection of 
20 micrograms of epinephrine hydrochloride in 2 cc. of isotonic sodium chloride 
solution before and after the intravenous injection of 20 mg. of piperidylmethyl 
benzodioxane (933 F) in 10 cc. of isotonic sodium chloride solution. 
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and the Valsalva maneuver (fig. 6, right) were within normal limits. Responses 
of the arterial pressure and pulse rate to single small intravenous doses of 
epinephrine hydrochloride 18 were tested with direct recording of arterial pressure 
and pulse waves by means of a Hamilton manometer. The reactions were noted 
to be normal after a dose of 20 micrograms, but somewhat reduced after doses of 
1 to 5 micrograms (fig. 7). Two and one-half minutes after administration of 
piperidylmethyl benzodioxane (in the same dose and with a similar effect as on a 
previous day) a 20 microgram dose of epinephrine caused the same response as it 
had twenty minutes before the administration of piperidylmethyl benzodioxane 
(fig. 7, lower part). 

The results of renal clearance studies 1* are shown in table 4. It is interesting 
to note that in the presence of a normal glomerular filtration rate the renal plasma 


TABLE 4.—Renal Clearance Determinations * 








Glomer- Effective Effective 
ular Renal i Arterial Pressure, 
Filtration Plasma id E Mm. Het 
Flow, : Filtration traction, —-———+—————_, 
Time ./Min. Oc./Min. OCec./Min. Fraction per Cent Systolie Diastolie 


Before 1,023 0.235 

Operation ‘ 8 8 8 
82.8 0.016 écee + 72.2 

918 0.240 

6 6 


Standard error x 
Difference from preoperative values \ . ~e io 
Significance of difference (P ¢) ‘i . 


ca 0. ra Not determined = 
5 eoee 
Operation Standard error +2.. 12. 24.0 0.003 sess Per 6 
Difference from preoperative values —4. ‘ a 97 — — ood 42% 
Significance of difference (P %) ys ! cece 0.01 








* The patient was studied in the postabsorptive state in the supine position. The data are reported as observed, 
without correction for body surface area which was 2 square meters. 

t Direct measurements recorded optically with a Hamilton manometer. 

t P represents the probability of a difference due to chance. Values of 0.05 or less are “significant”; theze of 0.01 or 
less are onighly significant.’ 


flow was reduced and the filtration fraction increased in a manner characteristic 
of essential hypertensive vascular disease. However, there was no evidence of 
intrarenal shunting of blood past functioning parenchymal tissue, since the renal 
extraction of para-aminohippuric acid was virtually complete (96.5 and 100 per 
cent), as indicated by analysis of two samples of venous blood obtained through 
a catheter from the right kidney. A striking incidental observation was an extreme 
reduction in the rate of renal plasma flow (to 274 cc. per minute) with no change 
in filtration rate (of 129 cc. per minute), resulting in a definite increase in filtration 





13. Culbertson, J. W.; Judson, W. E.; Tinsley, C. M.; Litter, J., and 
Wilkins, R. W.: The Comparative Effects of Small Intravenous Doses of 
Epinephrine upon Arterial Pressure and Pulse Rate in Normotensive Subjects and 
in Hypertensive Patients Before and After Thoracolumbar Sympathectomy, to be 
published. 

14. Goldring, W., and Chasis, H.: Hypertension and Hypertensive Disease, 
New York, The Commonwealth Fund, 1944, p. 195. 








62 ARCHIVES OF INTERNAL MEDICINE 


fraction (to 0.469), during one urine collection period when the patient had com- 
plained of a transient spontaneous attack of palpitation and sweating and measure- 
ments of arterial pressure showed it to be rising.15 This episode began while 
the venous catheter was being moved from the pulmonary artery to the right renal 
vein, but the symptoms subsided without medication and did not recur afterward 
when the catheter was moved from the renal to a hepatic vein. 

The estimated hepatic portal blood flow*® and oxygen consumption 17 are 
recorded in table 5. Both were considerably increased above the average normal 
figures of 1,489 and 69 cc. per minute per 1.73 square meter of body surface, 
respectively. Cardiac output (direct Fick method)*8 was also increased, as was 


TasLe 5.—Blood Flow and Oxygen Consumption Data * 








Before 6 Mo. After 
Item Operation Operation Change, % 
Blood flow data: 
Cardiac output,t ec./min 7,360 (2) 6,180 (2) —16 
Pulee rate/Min. ......ccccccccccessssccccesescsccese 87 69 —21 
Stroke volume, cc 85 90 +6 
Mean arteria] pressure,} mm. Hg 153 105 —31 
Peripheral resistance,g§ dyne-cm.-5-sec : 1,660 1,360 —12 
Hepatic portal blood flow, cc./min 2,350 (3) 1,700 (3) 
Per cent of cardiac output 32 28 
Renal blood flow, cc./min 1,023 (8) 913 (6) 
Per cent of cardiac output 14 15 
Oxygen consumption data: 
Total O2 consumption,|| ec./min 310 (2) 289 (2) 
Equivalent basal metabolic rate, % +7 0 
Hepatic O2 consumption, cc./min 162 (1) 75 (1) 
Per cent of total 52 26 
Renal Oz consumption, ec./min 16.4 (1) 13.5 (1) 
Per cent of total 5.3 4.7 


* The patient was studied in the postabsorptive state in the supine position. The data 
are reported as observed, without correction for body surface area which was 2 square meters. 
The figures in parenthesis denote the number of observations on which the mean values given 
are based. 

¢ Direct Fick method. 

t Computed from planimetriec measurements of Hamilton manometer tracings. 

§ Calculated by dividing mean arterial pressure in dynes per square centimeter by the 
cardiac output in cubie centimeters per second. 

t During cardiac output, determined by gas analysis. 


15. The results during this period were so different from those during the other 
eight periods of the preoperative study that they were omitted from the calculated 
means given in table 4. 

16. Bradley, S. E.; Ingelfinger, F. J.; Bradley, G. P., and Curry, J. J.: The 
Estimation of Hepatic Blood Flow in Man, J. Clin. Investigation 24:890, 1945. 

17. Myers, J. D.: The Hepatic Blood Flow and Splanchnic Oxygen Con- 
sumption of Man: Their Estimation from Urea Production or Bromsulfalein 
Excretion During Catheterization of the Hepatic Veins, J. Clin. Investigation 
26:1130, 1947. ; 

18. Cournand, A.; Riley, R. L.; Breed, E. S.; Baldwin, E. DeF., and Richards, 
D. W., Jr.: Measurement of Cardiac Output in Man Using the Technique of 
Catheterization of the Right Auricle and Ventricle, J. Clin. Investigation 24: 106, 
1945. 
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total oxygen consumption (table 5). Plethysmographic measurements 19 of blood 
flow in the arm and leg fell within normal limits (table 6). 

Operation and Postoperative Course: On the twenty-second day in the hospital 
(Feb. 24, 1948), the patient was transferred to the surgical service for operation. 
A right paravertebral incision was made and a segment of the twelfth rib removed. 
When the lumbar fascia had been incised, it was noted at once that the perirenal 
fat had a peculiar brownish discoloration which was not present in the subcutaneous 
fat, confirming an observation made previously in the same service during opera- 
tions on patients with adrenal pheochromocytoma. The right adrenal gland 
contained a soft ovoid tumor, roughly 6 by 5 by 4 cm. The local blood vessels 
were numerous and conspicuous, and moderate bleeding was encountered when 
some of them were torn inadvertently during the dissection required to free the 
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Fig. 8.—Chart of clinical measurements of arterial pressure and pulse rate and 
the rate of intravenous infusion of epinephrine hydrochloride (8 and 16 micrograms 
per cubic centimeter of 5 per cent aqueous solution of dextrose) during and after 
the surgical removal of the pheochromocytoma from the right adrenal gland. 


Tasie 6.—Plethysmographic Studies of Blood Flow in Limbs 








Average Rates of 
Average Arterial Blood Flow, 
Pressure Levels, Oc./100 Ce./Min. 
Mm. Hg; —_-s OF 
Forearm Calf 


Before operation 185/128 3.7 3.0 
Six months after operation 125/75 3.2 3.0 


Effect of 0.8 mg. of epinephrine hydrochloride 125/60 4.8 6.1 
injected intramuscularly (6 mo. after 
operation) 





19. Wilkins, R. W., and Eichna, L. W.: Blood Flow to the Forearm and 
Calf: I. Vasomotor Reactions; Role of the Sympathetic Nervous System, Bull. 
Johns Hopkins Hosp. 68:425, 1941. 
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mass from the superior pole of the kidney. However, the tumor was removed 
easily and the bleeding controlled with numerous interrupted sutures of silk. 

The operation was performed with close cooperation among the surgeon, the 
anesthetist and the internist. Figure 8 illustrates the dramatic course of the patient’s 
blood pressure during manipulation near the tumor, clamping of the blood vessels 
and final removai of the pheochromocytoma. At the beginning of the operation, 
the arterial pressure was about 200 mm. of mercury systolic and 130 diastolic. 
As the operation progressed and there was manipulation in the adrenal region, 
the blood pressure rose to a level of about 250 systolic and 150 diastolic. After the 
blood vessels were clamped and tied, the pressure dropped immediately to about 
210 systolic and 130 diastolic, and when the tumor was removed there was a 
precipitous drop to about 130 systolic and 100 diastolic, with a further decline 





Fig. 9.—Gross appearance of the pheochromocytoma removed from right adrenal 
gland (measured in centimeters). 


during the ensuing five minutes to 106 systolic and 84 diastolic. At this time 
an infusion containing 8 (later 16) micrograms of epinephrine U. S. P. per 
cubic centimeter of 5 per cent aqueous solution of dextrose was started intra- 
venously in an attempt to regulate the blood pressure in a normal range by 
increasing or decreasing the amount of solution administered. Because of the 
extreme lability of the pressure, it was not judged wise to discontinue this therapy 
until it had been in use for almost nineteen hours. At one point early in the post- 
operative period it was felt advisable to administer 10 cc. of adrenal cortex extract 
intravenously and 5 mg. of desoxycorticosterone acetate U. S. P., intramuscularly. 

Figures 9 and 10 illustrate the gross and microscopic appearance of the tumor, 
and figure 11 shows a microscopic section of the biopsy specimen of the right 
kidney obtained at operation. The following descriptions of the pheochromocytoma 
and the renal biopsy are taken from the report of Dr. Rudolf Osgood, hospital 
pathologist : 
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Tumor: Gross appearance. The specimen consists of a mass which measures 
6 by 5.5 by 2.5 cm. and weighs 57 Gm. The external surface is enclosed by a 
smooth fibrous capsule. Abundant yellowish brown fat is adherent to one surface 
of the tumor. A smaller amount of similar fat is attached to the opposite surface. 
On section the tumor is surrounded by a thin layer of bright yellow adrenocortical 
tissue. On one surface this tissue measures 0.3 cm. in thickness and two distinct 
layers of adrenocortical tissue which enclose a central area of grayish translucent 


Fig. 10.—Microscopic appearance of the tumor of the right adrenal gland, show- 
ing typical adrenal medullary cells. 


and brown medulla are visible. On the other surface the tissue measures 0.1 cm. 
in thickness, and no medullary tissue is distinguished. The tumor is soft and 
pinkish gray to pink. The cut surfaces are finely and indefinitely lobulated and 
the lobules bulge above the surrounding surfaces. In the center of the tumor there 
are several small irregularly shaped areas of necrosis which contain thick pink 
fluid. 

Projecting from one margin of the tumor is a fold of yellowish encapsulated 
cortical tissue that measures 3.5 cm. in length, 0.5 cm. in width and 0.3 cm. in 
thickness. 
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Microscopic appearance. Sections reveal a pheochromocytoma of the adrenal 
gland. The tumor is extremely cellular and vascular. It is surrounded in most 
areas by a zone of cortical tissue which varies in thickness in different areas. The 
cortical cells are frequently compressed by the tumor mass and appear atrophic. 
There is a deposition of eosinophilic fibrocollagen in the cortex in many instances. 

The tumor is separated from the cortex in many areas by a fibrocollagen 
condensation. The tumor forms irregularly shaped trabeculae and alveoli in most 
areas, with the former arrangement predominating. The most striking finding 


Fig. 11.—Microscopic appearance of a section of biopsy material from right 
kidney. 


histologically is the conspicuous variation in the size and shape of the tumor cells. 
The cells vary from polygonal to spherical, with prominent cell membranes in 
most instances. Syncytial-like arrangements are noted in some areas. The nuclei 
are oval to spherical, while in a few instances they are indented. They are fre- 
quently eccentrically situated and occasionally are pushed against the cell membrane, 
producing a “signet ring” appearance. The nuclei are vesicular with prominent 
nucleoli in many instances, while others are hyperchromatic. A rare mitosis is 
observed. Many of the cells are multinucleated, with two to five nuclei. The 
cytoplasm is abundant, granular and eosinophilic in the more viable portions of 
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the tumor. The central portions of the tumor are frequently necrotic and in these 
areas the cytoplasms are basophilic to amphophilic. In other areas of necrosis all 
cell detail is lost. The tumor is moderately vascular with numerous dilated and 
engorged vessels coursing through its substance. The vessels are in intimate 
contact with the tumor cells. 

There is a slight desmoplasia with scattered trabeculae of fibrocollagen coursing 
through the tumor. Tumor cells are frequently observed in blood vessels and 
are also noted in the periadrenal fat and capsule of the adrenal. There is no 
evidence of malignancy. 

Sections of the periadrenal fat reveal scattered fat cells that possess eosinophilic 
reticulated cytoplasm and occasionally vacuolated cytoplasm. A few arterioles 
display cellular hyperplasia. 

The diagnosis is pheochromocytoma with no evidence of malignancy. 

Renal Biopsy: Microscopic appearance. Along the course of the capillaries 
of all glomeruli there is a focal hyperplastic clustering of deeply staining nuclei 
of endothelial type, and the basement membrane in the immediate vicinity of these 
nuclear aggregates presents a smudgy-appearing thickening. Between these focal 
areas the basement membrane is thin, delicate and well defined. The capillaries 
are patent and often distended and show no fusion, adhesions to the capsules or 
evidence of acute inflammation. An occasional glomerulus shows lacunar dilatation 
of the afferent arteriole at the hilus. There is no thickening of Bowman’s 
capsule. 

Some of the prearterioles and arterioles, particularly the latter, show slight to 
moderate (grade I to II) intimal hyalinization in spotty, interrupted distribution, 
and there is prominence of the nuclei of endothelial and smooth muscle cells of 
these vessels suggesting hyperplasia. There is no necrotizing arteriolitis or 
thrombosis, nor is there occlusion of lumens due to the intimal hyalinization. The 
tubules are free from inflammatory or degenerative changes, and only an occasional 
hyaline cast is noted. No scars or infarcts are present, and there is no evidence 
of pyelonephritis. 

The diagnosis is benign nephrosclerosis with grade I and II arteriolar lesions. 

Postoperative Course: There were no obvious untoward reactions or post- 
operative complications. Nevertheless, the electrocardiogram taken shortly after 
operation showed definite changes of the Q and T waves suggestive of a myocardial 
infarction of the posterior wall (fig. 1). The question arose then whether some 
alteration in circulating potassium might have altered the electrocardiographic 
tracing. However, since flame photometric measurements of serum potassium 
revealed no significant changes from the preoperative level of 4.75 milliequivalents 
per liter, and since the electrocardiographic abnormalities persisted and developed 
in the characteristic manner, it was concluded that there hacl been damage to 
the posterior wall of the heart, probably during the period of arterial hypotension 
after removal of the tumor. The patient had an uneventful convalescence and was 
discharged from the hospital on the fifteenth postoperative day. 

Second Admission—F. B. was readmitted on Aug. 23, 1948, six months after 
operation, for general evaluation. In the interim he had done light farm work and 
had had no recurrence of any of the symptoms of his original illness. The only 
noticeable change was a gain in weight of 12 pounds (5.4 Kg.), which brought it 
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to 206 pounds (93.4 Kg.). His own estimate of his condition was one of complete 
well-being. The pertinent observations during this admission will be summarized 
(table 7). 

Examination of the eyegrounds by the same ophthalmologist (table 1) revealed 
a remarkable regression of the previous signs of retinal vascular damage and led 
to the revised classification of hypertensive vascular disease grade 0 to I and 
arteriosclerosis grade 0. 

Clinical Laboratory Studies: The hematocrit reading was 50 per cent. The 
hemoglobin measured 14.4 Gm. per hundred cubic centimeters. The total and 
differential white blood cell counts were normal. The sedimentation rate was 
2 mm. per hour. Blood nonprotein nitrogen was 30 mg., fasting blood sugar 
95 mg. and serum cholesterol 249 mg., per hundred cubic centimeters. Serum 
carbon dioxide content was 28 milliequivalents and serum chlorides 96 milli- 
equivalents per liter. Total serum protein measured 6.1 Gm. per hundred cubic 
centimeters. Results of routine urine examinations (table 2) were normal. 


TasLe 7.—Disturbances Relieved by Removal of Pheochromocytoma 








. Orthostatic tachycardia and hypotension 
. Dangerous hyperreaction of arterial pressure to intravenously given histamine 
. Hypetensive reaction to piperidylmethy] benzodioxane (933 F) and to dihydro- 
ergokryptine (DHK 135) 
. Metabolic abnormalities: 
(a) High basal metabolic rate 
(b) High hepatic portal oxygen consumption 
(c) Low dextrose tolerance (‘‘diabetic” curve) 
. Abnormalities of blood flow: 
(a) Increased cardiac output (total blood flow) 


(b) Elevated hepatic portal blood flow 
(Other measured blood flow rates unchanged) 


y ~~ of — vascular damage (subtotal recovery at 6 mo., complete recovery 
at 17 mo. 


. Clinical abnofmalities of the urine 
. Slight insensitivity to.epinephrine hydrochloride in minute intravenous doses 





Metabolic studies (table 3) now showed a normal basal metabolic rate and 
dextrose tolerance curve. 


The electrocardiogram (fig. 1) made on this admission was interpreted as 
showing healed infarction of the posterior wall. A roentgenogram of the chest 
revealed no essential change. The circulation time with calcium gluconate was 
thirteen seconds. Pulse and respiratory rates and temperature were normal 
throughout the patient’s course (fig. 2, upper part). The blood pressure remained 
usually at about 120 mm. of mercury systolic and 70 diastolic and was not affected 
by administration of dihydroergokryptine. The response to histamine (fig. 3, 
lower part) was normal, and intravenous injection of piperidylmethyl benzodioxane 
caused a slight rise in blood pressure (fig. 7, lower part). The cold pressor and 
postural tests at this time showed normal reactions, without postural hypotension 
or tachycardia and with a normal response to external cold (fig. 5). Reflex vaso- 
pressor reactivity to the Valsalva maneuver was unchanged in terms of percentile 
rise in average arterial pressure, although the absolute change was less because 
the resting pressure was so much lower than before operation (fig. 6, right). 
Epinephrine hydrochloride in the smallest dose effective before operation (1 micro- 
gram) now definitely caused more activity and induced a normal phasic response 
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(fig. 7, upper part). However, in a larger (20 microgram) dose there were no sig- 
nificant differences from the preoperative reaction, either before or after admin- 
istration of piperidylmethyl benzodioxane (fig. 7, lower part). 

Renal clearance studies (table 4) still showed a pattern indicative of hyper- 
tensive vascular disease, with reduced plasma flow, normal filtration rate and 
increased filtration fraction. In fact, there was a further and statistically sig- 
nificant decrease in renal plasma (and whole blood) flow as compared with 
preoperative values. Extraction of para-aminohippuric acid from the plasma by 
the right kidney was complete in the single observation that was made on venous 
blood from this kidney. 

The hepatic portal blood flow and oxygen consumption had fallen to normal 
values (table 5). Cardiac output (table 5) also had decreased to normal, but 
peripheral (forearm and calf) blood flow remained essentially the same as before 
operation (table 6). Epinephrine hydrochloride in a nonhypertensive dose (0.8 
mg.) given intramuscularly raised the blood flow in the forearm and calf definitely 
above both preoperative and postoperative resting values (table 6). The patient 
was discharged from the hospital four days after his admission, completely 
asymptomatic and with no medication recommended. 

Third Admission.—F. B. again was readmitted for evaluation on July 27, 1949, 
seventeen months after operation. He presented no complaint and had experienced 
no recurrence of symptoms suggestive of his original illness. He had gained 
another 12 pounds in weight, bringing the weight to 218 pounds (96.1 Kg.) with a 
height of 68 inches (173 cm.). 

Physical examination disclosed no other abnormalities. His arterial pressure 
while in the hospital on an ambulatory status averaged 126 mm. of mercury 
systolic and 82 diastolic. The pulse and respiratory rates and temperature were 
normal. 

Funduscopic exmination by the consulting ophthalmologist (table 1) revealed 
a complete return to normality. Clinical analysis of the urine showed nothing 
abnormal (table 2) and one random specimen had a specific gravity of 1.028. A 
fractional phenolsulfonphthalein test yielded higher values than previously; the 
blood nonprotein nitrogen was 29 mg. and serum cholesterol 201 mg. per hundred 
cubic centimeters (cf. table 3; the basal metabolic rate and dextrose tolerance 
were not determined again). Renal clearance studies (table 3) showed no sig- 
nificant change in functional pattern or values since the previous admission six 
months after operation. The other special studies relating to regional blood flow 
and oxygen consumption rates were not repeated, inasmuch as the values were 
in normal ranges on the previous admission. The electrocardiogram showed minor 
T wave changes when compared with tracings made eleven months before (fig. 1). 
After a two day period of observation, the patient was discharged, again without 
medication. 

COMMENT 


The arterial blood pressure in this patient before operation (fig. 2, 
upper part) was usually elevated but it. did fluctuate so as to result 
in an “intermittent normotension” rather than a “‘paroxysmal hyper- 
tension” such as was suggested by the history of the onset of his ill- 
ness. Pheochromocytomas associated with continuous hypertension are 
less frequently recognized than those associated with paroxysmal hyper- 
tension, probably because they are confused with fixed “essential 
hypertension.” Indeed, in this clinic such conditions usually have been dis- 
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covered during operation for splanchnicectomy, when the routine inspec- 
tion and palpation of the adrenal glands and kidneys were being made. 
While the two types of cases of pheochromocytoma, namely, those with 
continuous and those with paroxysmal hypertension, do occur, it is not 
necessary to conclude that they are fundamentally different in nature. 
It is possible that all patients with intermittent hypertension due to such 
tumors eventually might show continuous hypertension. If this is true, 
the condition in the present patient may represent a transitional stage. 

In this connection it is of interest that the renal studies of this patient 
revealed slight morphologic and definite physiologic (blood flow) abnor- 
malities which, in the absence of a history of previous intrinsic renal 
disease, might be assumed to have resulted from repetitive attacks of 
arterial hypertension caused by the tumor. Such renal abnormalities, 
if progressive, conceivably could contribute to the establishment of per- 
sistent hypertension. This possibility is also supported by studies of 
renal blood flow and biopsy material in patients with essential hyperten- 
sive vascular disease *° which have indicated a relatively greater physio- 
logic (ischemic) than morphologic disturbance, particularly in patients 
with the, earlier and less severe symptoms. 

In regard to the nature of the humoral material produced by the 
tumor, the metabolic disturbances in conjunction with the hypertension 
might suggest at first thought that the disease was due to excessive 
amounts of epinephrine being liberated intermittently into the circulat- 
ing blood. However, three considerations cast doubt on this simple 
interpretation: (1) the fact that the pattern of hypertension with its 
high diastolic level was dissimilar to that observed in normotensive 
subjects following the intravenous injection of epinephrine hydrochlo- 
ride '*; (2) the fact that the rate of blood flow in the muscular parts 
of this patient’s limbs was normal preoperatively, whereas the parenteral 
administration of epinephrine hydrochloride is known to produce vaso- 
dilatation in these regions *® and indeed did so in this patient six months 
after operation, and (3) the fact that this patient exhibited a relatively 
poor hypotensive response to the adrenolytic agent piperidylmethyl 
benzodioxane. On the other hand, the early history and the Naval 
medical record of this patient do suggest that the first dramatic manifesta- 
tions of his disease may have represented “epinephrine shock or crisis” 
(although it might be contended, on the contrary, that they merely repre- 
sented an attack of liypertensive vascular encephalopathy). Somewhat 
stronger support fot the postulation that his disease was due to the 
intermittent release from the tumor of excessive amounts of a circulating 


20. Talbott, J. H.; Castleman, B.; Smithwick, R. H.; Melville, R. S., and 
Pecora, L. J.: Renal Biopsy Studies Correlated with Renal Clearance Observa- 
tions in Hypertensive Patients Treated by Radical Sympathectomy, J. Clin. 
Investigation 22:387, 1943. 
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epinephrine-like substance is gained from the hyperglycemia, glyco- 
suria, reduced dextrose tolerance, elevated basal metabolic rate, pyrexia 
and tachycardia repeatedly observed preoperatively in this hospital. 

The apparent contradictions may be resolved by recent studies * 
indicating that pheochromocytomas contain arterenol as well as epi- 
nephrine and that wide variations occur in the relative proportions of 
these two pressor substances in different tumors. Thus, while our 
observations seem incompatible with the interpretation that an excess of 
circulating epinephrine alone was the cause of the patient’s disease, 
they are compatible with the view that a concomitant excess of circulating 
arterenol may have played a prominent role in the clinical picture. 

Hypermetabolism was a striking feature of this patient’s illness 
before the removal of the adrenal medullary tumor and presumably 
was due to the liberation of a metabolic stimulant by the tumor, since 
all the associated symptoms and signs were relieved after operation. The 
elevated basal metabolic rate, hyperthermia, excessive sweating and 
low dextrose tolerance were all manifestations of this disturbance, and 
the increased cardiac output was related to it. It is interesting that the 
muscular and renal circuits did not participate in the increased blood 
flow. In hyperthyroidism the cardiac output ** and the blood flow through 
the forearm and calf are increased, but the blood flow through the liver 7? 
and the kidneys is not. In essential hypertensive vascular disease, on the 
other hand, cardiac output and blood flow through the liver and limbs 
are not increased, while blood flow through the kidneys is reduced and 
the filtration fraction elevated. Thus, the present patient seemed to have 
some of the hemodynamic features of hyperthyroidism and some of 
essential hypertensive vascular disease. 

The rise in body temperature may be considered as due in part to 
the increased heat production caused by epinephrine ** and in part to: 
a failure to dissipate heat adequately through a commensurate periph- 
eral vasodilatation, particularly in the skin. The calorigenic effect of 
epinephrine (50 calories per milligram) may not be specific as in the case 
of thyroxin, but rather may be owing to a generalized increase in muscu- 
lar tonus caused by the hormone. The effect of epinephrine on carbo- 
hydrate metabolism also appears not to be “diabetogenic” but merely due 
to the liberation of glucose from preformed carbohydrate stores in the 
liver and muscles. Nevertheless, an epinephrine-like substance appears 
to be the probable cause of the “low dextrose tolerance” of our patient, 
as well as those reported on in the literature. 


21. Holton. Goldenberg and others.” 

22. Myers, J. D.: Studies on the Hepatic Circulation in Hyperthyroidism, Am. 
J. Med. 7:247, 1949. 
23. Cannon, W. B.:: The Adrenal Medulla, Bull. New York Acad. Med. 16:3, 


1940. 
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Various diagnostic procedures have been developed to differentiate 
the adrenal medullary syndrome from ordinary essential hypertensive 
vascular disease, paroxysmal hypertension, metabolic disease and other 
clinical conditions. The identification of the tumor by palpation or 
intravenous pyelography is often, as in the present patient, impossible. 
Diagnostic perirenal insufflation of air reportedly has been -fatal to 
several persons. Massage, exercise and changes in posture, by pre- 
cipitating elevations in blood pressure, have aided in the diagnosis in 
some patients. However, these various procedures are neither safe 
nor dependable. Therefore, investigators have endeavored to find 
a reliable, safe method of diagnosis by the use of a pharmacologic agent, 
either to stimulate or to inhibit the humoral manifestations of the dis- 
ease. Table 8 shows a list of the various pharmacologic agents that 
have been tried. 


TasBLe 8.—Pharmacologic Agents Used for Diagnosis of Pheochromocytoma 








Agents that act by precipitating hypertensive attacks 
Histamine 
Insulin 
Tetraethylammonium bromide 
Methacholine chloride 


Agents acting through hypotensive effects 
Piperidylmethy] benzodioxane (933 F) 
Dihydroergokryptine (DHK 135) 
Dibenamine * hydrochloride 





* Registered trademark. 


In 1945 Roth and Kvale® reported that the intravenous injection of 
0.25 to 0.5 mg. of histamine base produced attacks identical to the 
spontaneous attacks of which many patients with pheochromocytoma 
complained. At present it is unknown whether the histamine is a direct 
stimulating agent or exerts its effects on the tumor reflexly through 
neurogenic responses to its direct hemodynamic effects. The test has 
proved to have positive reactions in a number of patients with pheo- 
chromocytoma. However, in certain other persons having proved 
pheochromocytomas its reaction has been negative. In addition, drastic 
results have occurred from use of histamine as a diagnostic agent. 
Figure 3, lower part, shows the dangerous hyperreaction that occurred 
in the present patient after the intravenous administration of this drug. 
If dihydroergokryptine had not been available to abort the severe 
response, the result may well have been fatal. It appears, therefore, 
that the diagnostic use of histamine in patients with possible pheo- 
chromocytoma is unwarranted unless a suitable hypotensive blocking 
agent is available, and even then the test should be carried out with 
greatest caution. 
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Insulin has been used as a test agent. Its effect apparently depends 
on the hypoglycemia induced, which in turn stimulates the release of 
epinephrine, or epinephrine-like substances, in excess amounts from the 
tumor. 

Tetraethylammonium bromide has also been suggested as a diagnostic 
test agent.** It apparently precipitates attacks reflexly as a vasomotor 
response to the hypotension it causes. Proposers of use of this drug 
were of the opinion that it might be a safer agent than histamine, since 
it causes postural hypotension through which the excessively high levels 
of arterial pressure might be controlled. However, Roth and Kvale * 
noted two false negative and two false positive reactions with this agent. 


Methacholine chloride has been suggested as a diagnostic agent and 
its use has been reported in 1 person with pheochromocytoma.”* These 
results were also questioned by Roth and Kvale,* and, in addition, the 
side effects of this drug are unpleasant. 

Diagnostic agents which block the hypertensive effects of the tumor 
would seem greatly preferable to those that enhance them. Among the 
agents that have been used in this way are piperidylmethyl benzodioxane, 
N,N-dibenzyl!-beta-chloroethylamine (dibenamine*) hydrochloride. and 
dihydroergokryptine. While dihydroergokryptine exerted a hypotensive 
effect in our patient with pheochromocytoma, it is also a sympathetic 
blocking agent which may lower the arterial pressure in persons with 
essential hypertensive vascular disease and is, therefore, not a reliably 
specific test agent for pheochromocytoma.”* 

Spear and Griswold ** used the adrenolytic agent dibenamine® hydro- 
chloride in their study and expressed the view that it was of value in the 
diagnosis as well as in the preoperative preparation of the patient. How- 
ever, since unpleasant and even severe reactions may occur with use of 
this drug, even in the accepted dosages, it would not appear suitable 
for this purpose. 

Goldenberg and his co-workers *° suggested the use of piperidyl- 
methyl benzodioxane as a diagnostic agent. Their theory of use of this 


24. LaDue, J. S.; Murison, P. F., and Pack, G. T.: The Use of Tetraethyl- 
ammonium Bromide as a Diagnostic Test for Pheochromocytoma. Ann. Int. Med. 
29:914, 1948. : 

25. Roth, G. M., and Kvale, W. F.: Pharmacologic Tests as an Aid in Diag- 
nosis of Pheochromocytoma, Mod. Concepts Cardiovas. Dis. 18:41, 1949, 

26. Guaneri, V., and Evans, J. A.: Pheochromocytoma: Report of a Case, 
with a New Diagnostic Test, Am. J. Med. 4:806, 1948. 

27. Freis, E. D.; Stanton, J. R., and Wilkins, R. W.: The Effects of Certain 
Dihydrogenated Alkaloids of Ergot in Hypertensive Patients, Am. J. M. Sc. 216: 
163, 1948. 

28. Spear, H. C., and Griswold, D.: The Use of Dibenamine in Pheochromo- 
cytomas, New England J. Med. 239:736, 1948. 
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drug is that if the hypertension is due to circulating epinephrine-like sub- 
stances, it should be reduced significantly by the injection of an adreno- 
lytic compound, whereas, if the hypertension is due to other causes, it 
should persist. However, the mode of action of this agent is not clear. 
Rosenblueth and Cannon ** suggested that piperidylmethyl benzodioxane 
“polarizes” the effector cells, limiting the penetration of circulating chem- 
icals without affecting the activity of mediators liberated intracellularly 
by the nerves. Morison and Lissak *° subsequently added an important 
corollary to this hypothesis, namely, that “in organs where the sympa- 
thetic nerves end outside the cells, 933F should reduce equally the effects 
of nerve stimulation and of (injected) adrenine.” They studied the 
submaxillary gland, since there is evidence that the nerve endings in 
this structure are extracellular. They observed that piperidylmethyl 
benzodioxane reduced the responses of the gland to injected epinephrine 
more than to nerve stimulation. They also demonstrated a striking 
depression of blood pressure and contraction of the nictitating membrane 
when piperidylmethyl benzodioxane was given at the height of the 
response to epinephrine, after most of the epinephrine had left the blood 
stream and probably had gained access to the smooth muscle cells. They 
further showed by bioassay methods that inactivation of epinephrine 
proceeds three times more rapidly in the solutions containing piperidyl- 
methyl benzodioxane than in solutions containing epinephrine alone. 
Thus, the work of Morison and Lissak indicated that piperidylmethyl 
benzodioxane “does not act by rendering the effector cells impermeable” 
but might act by accelerating the inactivation of epinephrine. 

Howard and his co-workers,** on the other hand, suggested that the 
term adrenolytic is a misnomer as applied to piperidylmethyl benzodi- 
oxane. They noted that the degree of inhibition is proportional to the 
amount of the drug used and may be entirely overcome by an excess of 
the pressor agent. They were of the belief that the effectiveness of 
piperidylmethyl benzodioxane depends on a competition between it and 
the pressor amines for a specific receptor and concluded that since it will 
block the pressor effects of most epinephrine-like drugs, including nor- 
epinephrine, . 

It seems altogether likely that the use of 933-F should identify hypertension 
due to pheochromocytoma, as suggested by Goldenberg, if the hypertension resulting 
from these tumors is due to the direct effects of an excess circulating epinephrine, 


29. Rosenblueth, A., and Cannon, W. B.: The Adequacy of the Chemical Theory 
of Smooth Muscle Excitation, Am. J. Physiol. 116:414, 1930. 

30. Morison, R. S., and Lissak, K.: Observations on the Mode of Action of 
Piperidinomethylbenzodioxane (933F), Am. J. Physiol. 123:404, 1938. 

31. Calkins, E.; Dana, G. W.; Seed, J. C., and Howard, J. E.: On Piperidyl- 
methyl-Benzodioxane (933-F), Hypertension, and Pheochromocytoma, J. Clin. 
Endocrinol., to be published. 
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nor-epinephrine or allied compounds. However, it is possible that pheochromo- 
cytomas may cause hypertension through some mechanism other than the direct 
action of their secretions on the arteriolar bed, and if so, there may prove to be 
other cases of sustained hypertension due to such tumors in whom the benzodioxane 
test will be negative. 


A NOTE ON THE TRIAL OF PIPERIDYLMETHYL BENZODIOXANE IN THIS 
CLINIC TO DIFFERENTIATE HYPERTENSION DUE TO PHEOCHROMO- 
CYTOMA FROM THAT IN ESSENTIAL HYPERTENSIVE 
VASCULAR DISEASE 


Our experience with the diagnostic use of piperidylmethyl benzo- 
dioxane has not confirmed the safe and reliable results reported by 
others.° Our method of administration was the same: An intravenous 
infusion of isotonic sodium chloride solution was started, and after a 
period of stable blood pressure was noted the patient was given the 


Tasie 9.—Results of Tests with Piperidylmethyl Benzodioxane (933 F) in 75 
Hypertensive Patients 








Percentage 
Number of oO 
Patients Patients 


45 60 
Depressor response 1 13 
Initial depressor response followed by mild pressor effect 17 22.6 
Little or no pressor response ; 12 16 
Mild transitory side reactions ; 19 25 
Moderate side reactions 4 
Severe side reactions 8 





drug (either 10 mg. per square meter of body surface, or simply 20 mg.) 
in saline solution injected into the infusion tubing over a period of two 
minutes (in an attempt to eliminate the psychic and emotional stimuli 
of introducing a needle). 

Table 9 gives a summary of the results of the benzodioxane test in 
75 patients. Most of the patients were diagnosed as having essential 
hypertensive vascular disease, but many had histories suggestive of 
pheochromocytoma or were referred because of paroxysmal attacks of 
hypertension. All were subsequently subjected to operation as for a 
lumbodorsal splanchnicectomy, during which the adrenal glands were 
visualized. Two patients were discovered to have pheochromocytomas 
of the adrenal gland. One of these failed to have a depressor response to 
benzodioxane (fig. 12) and had a relatively slow reduction of arterial 
pressure (over a two day period) after the tumor was removed. The 
other patient with pheochromocytoma, presented in this report, had only 
slight though prolonged depression of arterial blood pressure after 
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injection of the drug (fig. 12).** In this connection it is of interest that 
Roth and Kvale ** found only a negative (pressor) response to piperidyl- 
methyl benzodioxane in 2 patients with paroxysmal hypertension due to 
pheochromocytoma, while Howard and his associates had a patient with 
neuroblastoma with a positive reaction.** 

Observations on the remaining patients in our series revealed pressor 
responses in 60 per cent, an initial brief depressor followed by a mild 


| Minutes O 5 10 5 


Fig. 12—Effect of injection of piperidylmethyl benzodioxane on arterial pressures 
in 2 patients with proved pheochromocytomas of right adrenal gland. Chart on 
left shows a negative reaction in a 35 year old woman. Chart on right (present 
patient) shows only slight but prolonged depression of arterial pressure but is con- 
sidered to be indicative of a positive reaction. 


Taste 10.—Side Reactions from Test with Piperidylmethyl Benzodioxane (933 F) 
ret in 75 Patients 








No. of No. of No. of 
Mild Reactions Patients Moderate Reactions Patients Severe Reactions Patients 
Alarming rise in arte- 
Generalized shaking.. Tial blood pressure 
Paipitation Dizziness Severe palpitation... 
Burning and numb- 
Throbbing in head... x ness of extremities. 
Severe lower back 
Burning of stomach. ain 


Bitter taste in mouth 

Abdominal cramps... 

Labored breathing... 

Burning gf eyes Tachycardia to 190 
beats per minute... 


Profuse sweating..... 
Convulsive movements 





pressor response in 20 per cent and little or no effect in 16 per cent. 
Two persons with coarctation of the aorta showed a pressor response. 
Of the 75 patients with hypertensive vascular disease given piperidyl- 
methyl benzodioxane, in 28; or 37 per cent, side reactions developed 
(tables 9 and 10). In 25 per cent there were mild transitory side effects, 


32. A third patient with pheochromocytoma (proved) was recently tested 
with piperidylmethyl benzodioxane and exhibited a positive depressor response. 
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Fig. 13.—Severe side reaction to intravenous injection of 20 mg. of piperidyl- 
methyl benzodioxane (933 F) in patients with essential hypertensive vascular 
disease. Upper chart shows extreme pressor response and period in which blood 
pressure was not obtainable. Lower chart shows serious pressor response and 


associated symptoms. Dihydroergocornine was injected intravenously in an attempt 
to relieve these symptoms. 
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such as flushing, palpitation, burning of the eyes or epigastrium, throb- 
bing in the head or dyspnea. Four per cent had moderately severe side 
reactions, including dizziness, pressure in the head, shivering, numbness 
in the extremities and a sense of substernal oppression. However, in 
approximately 8 per cent there were alarmingly severe reactions after 
injections of piperidylmethyl benzodioxane (table 9). 

Among the severe symptoms noted after administration of the drug 
were palpitation and tachycardia (associated with extreme elevation of 
arterial blood pressure), generalized shaking, precordial pain or oppres- 
sion, pain in lower part of the back, severe, profuse sweating, convulsive 
movements and severe headache (table 10). Figure 13 shows the two 
severest reactions noted in our investigations of this drug.** Our findings 
are in keeping with Howard’s observation * that the type and severity 
of side effects of piperidylmethyl benzodioxane, presumed to be due to 
central actions, could not be correlated with the blood pressure response 
or the emotional pattern of the patients studied. Further experience 
with this drug is necessary to define its diagnostic usefulness. While the 
test appropriately may be included in a survey of hypertensive patients, 
one should remember that negative results are not reliable and that there 
may be certain inherent dangers in its use. 


SUMMARY 


Extensive clinical and laboratory studies of a patient with pheo- 
chromocytoma revealed before operation elevation in arterial blood 
pressure, hypertensive vascular retinopathy, postural tachycardia, inter- 
mittent fever, hyperhidrosis, elevated basal metabolism, elevated fasting 
blood sugar, reduced dextrose tolerance, increased cardiac output, 
increased hepatic portal blood flow and oxygen consumption, intermit- 
tent albuminuria and glycosuria, decreased renal blood flow and elevated 
filtration fraction, positive reactions to histamine and benzodioxane tests 
and slightly decreased sensitivity to small intravenous injections of 
epinephrine. After successful removal of the tumor, all these abnor- 
malities disappeared except for the hypertensive pattern of renal function 
as measured by clearance technics. In addition, there was electrocardio- 
graphic evidence of a myocardial infarction of the posterior wall. The 
patient has remained asymptomatic. 

Trial of piperidylmethyl benzodioxane as a diagnostic test agent for 
pheochromocytoma in 75 patients with hypertensive vascular disease 
has not proved it to be uniformly reliable or safe. 

65 East Newton Street (18). 

Miss Adele Rymut, A.B., assisted in making the chemical analyses and Miss 
Jane Holbrook in production of the graphic illustrations. 


33. As this paper was going to press, a report was published of two such severe 
reactions in another clinic (Drill, V. A.': New England J. Med. 241:777, 1949). 





ALKAPTONURIA, OCHRONOSIS, ARTHRITIS AND 
RUPTURED INTERVERTEBRAL DISK 
Complicated by Homologous Serum Reaction 


HARRY EISENBERG, M.D. 
BUTLER, PA. 


LKAPTONURIA was recognized in clinical medicine as early as 
the sixteenth century. It is true that the evaluation of the clinical 
findings had to wait for further investigation at a later date; yet the 
remarkable powers of observation of early workers are dramatically 
interesting. A descriptive passage by Garrod concerning a case 
reported by Lusitanus ? in 1649 is worthy of repetition. 

The patient was a boy who passed black urine and who at the age of fourteen 
years was submitted to a drastic course of treatment which had for its aim the 
subsiding of the fiery heat of the viscera which was supposed to bring about the 
condition in question by charring and blackening his bile. Among the measures 
prescribed were bleedings, purgative baths, a cold and watery diet and drugs galore. 
None of these had an obvious effect and eventually the patient who tired of the 
futile and superflubus therapy resolved to let things take their natural course. 
None of the predicted evils ensued, he married, begot a large family and lived a 
long and healthy life always passing urine black as ink. 


The description and naming of the condition known today as 
alkaptonuria may well be attributed to Boedeker in 1859. Alkaptonuria 
is characterized by a dark color of the urine on standing or after the addi- 
tion of alkali. The urine may be normal when first passed; however, 
oxidation caused by exposure to air results in the urine turning black. 


DEFINITION AND ETIOLOGY 


Alkaptonuria may be defined a; a specific disease entity involving 
an inborn error of metabolism of two amino acids of protein, tyrosine 
and phenylalanine. These two amino acids are the precursor of 
homogentisic acid, which is the intermediate product of the metabolic 


Sponsored by the Veterans Administration and published with the approval of 
the Chief Medical Director. The statements and conclusions published by the 
author are the result of his own study and do not necessarily reflect the opinion or 
policy of the Veterans Administration. 

1. Garrod, A. E.: Inborn Errors of Metabolism, ed. 2, London, H. Frowde & 
Hodder & Stoughton, 1923. 

2. Lusitanus: Praxis Medica Admiranda, book 3, chap. 134, 1649. 

3. Boedeker: Ueber das Alcapton, Ztschr. f. rat. Med. 7:130, 1859; Ann. 
Chem. d. u. Pharm. 117:98, 1861. ' 
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breakdown of tyrosine and phenylalanine, but because of the inability 
of the body to split open the benzene ring which it contains the break- 
down stops at this point and homogentisic acid is excreted in the urine. 
Cystinuria, pentosuria and albinism are other conditions due to con- 
genital errors in metabolism. Genetically, alkaptonuria and albinism 
are similar, since both are mendelian recessive traits. Alkaptonuria is an 
endogenous disease usually occurring in families in which there has been 
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HOMOGENTISIC ACID 
(2,5- DIHYDROXYPHENYLACETIC 
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p-HYDROXYPHENYLPYRUVIC ACID 


Scheme of origin of homogentisic acid: A, adapted from Neubauer, Gibson 
and Howard, (cited by Furness, H. D.: J. Mt. Sinat Hosp. 4:723 [March-April] 
1938); B, according to M. Y. Swirsky (Clinics 2:1323 [Feb.] 1944). 


inbreeding, thus bringing out this recessive defect according to mendelian 
law. Tyrosine is the chief chromogen, or pigment-supplying substance, in 
the animal organism. In albinism the mechanism for converting tyrosine 
to pigment is lacking; in alkaptonuria the mechanism for breaking 
down tyrosine further than homogentisic acid is lacking. 

It has been suggested by investigators that the condition results 
from a quantitative deficiency of tyrosinase, a tissue ferment. Experi- 
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mentally it has been shown that a normal person may excrete homo- 
gentisic acid if too much tyrosine.is ingested. According to the studies 
of Wolkow and Baumann,‘ corroborated by the work of Falta and 
Mittelbach and Langstein and Meyer, increased intake of proteins 
rich in tyrosine and phenylalanine greatly increases the output of 
homogentisic acid. Garrod+ expressed the opinion that this metabolic 
error is in all instances entirely complete and maximal in degree—so 
complete that these amino acids constantly amount to 40 to 50 per cent 
of the total nitrogen of the urine. 


RECOGNITION 

Alkaptonuria may be recognized by some or all of the following 
criteria: 1. Exposure to air causes the urine to turn black or brown. 
2. Addition of alkali produces a similar effect. 3. Copper solutions are 
reduced. 4. Alkaline bismuth solutions (Nylander’s reagent) are not 
reduced. 5. There is no reaction to fermentation tests. 6. The plane 
of polarization is not rotated. 7. Silver lactate solution (reagent of 
Folin and Wu) is reduced in cold. 8. Silver nitrate solution is reduced 
in cold. 9. Addition of 1 to 10 per cent solution of ferric chloride to 
5 cc. of the urine produces a transitory bluish or greenish coloration. 
10. Addition of Millon’s reagent produces a yellow precipitate. 

As previously mentioned in the case reported by Lusitanus in 1649, 
alkaptonuria is not significant clinically and persons having the disease 
appear in most instances to enjoy normal good health. There are 
occasionally associated symptoms of ochronosis. Alkaptonuria may be 
present without ochronosis, and, similarly, ochronosis may be present 
without alkaptonuria. It is found, however, that half the patients with 
alkaptonuria show evidence of ochronosis. Garrod has expressed 
the opinion that in most persons with alkaptonuria ochronosis will 
develop in middle age. 

Ochronosis was first described by Virchow in 1866.5 The condition 
is characterized by pigmentation of cartilages, tendons, ligaments and 
the intimas:of large vessels. The general gross appearanc2 of the 
pigment is many times gray or bluish black, Lut under the microscope 
it appears yellow, thus the name ochronosis. Of the reported cases the 
incidence in regard to sex is about equally distributed, although some 
authors stated their belief that the condition is more prevalent in men. 
It has occurred as early as 23 years of age and as late as the eighty- 
fifth year, with an average of 50 years, at which age the incidence is 
highest. 


4. Wolkow, M., and Baumann, E.: Ueber das Wesen der Alkaptonurie, 
Ztschr. physiol. Chem. 15:228, 1890-1891. 
5. Virchow, R.: Virchows Arch. f. path. Anat. 37:212, 1866. 
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Oppenheimer and Kline * formulated a classification of cases of ochro- 
nosis on an etiologic basis as follows: 
(a) those due to the circulation in the blood of certain aromatic compounds with 
the excretion in the urine of homogentisic acid; (b) those due to the circulation in 
the blood of certain aromatic compounds with the excretion in the urine of 
melanin; (c) those due to the circulation in the blood of certain aromatic com- 
pounds following the external use of phenol. 


It is most unlikely that the third type of case would be observed 
at present with the discontinuance almost universally of this type of 
treatment. 

Hertzberg ? described the pathologic process involved in the articular 

joints in the following manner : 
The ochronotic pigment is deposited in the articular cartilage, especially in old 
cartilage, with poor metabolism. This becomes black, loses its elasticity, becomes 
brittle, and shows little resistance to mechanical strain. The cartilage cracks 
easily, and small black fragments of cartilage are wrenched off into the joint, 
where they soon become attached to the synovial membrane, gradually becoming 
firmly affixed to this and embedded. This particularly takes place on the more 
“quiet” parts of the joint. 


Sdderbergh ® in his work told of an ankylosing process of the spine 
associated with hypertrophic arthritis of the vertebrae, hips and shoulder 
girdle. Alternating areas of osteoporosis and osteosclerosis were noticed 
and the name “osteitis deformans alkaptonuria” was applied. It is not 
unreasonable to believe that the aforementioned changes may be 
attributable to disuse caused by the ankylosing arthritis. Pomeranz, 
Friedman and Tunick in their most excellent paper® offered a classic 
description of the persons so affected: 
pees the patients assumed a posture reminiscent of Paget’s disease, with the 
head thrust forward so that the muscles of the neck appear to be unduly prominent. 
The chest is large and somewhat emphysematous. The torso is held rigid. The 
vertebral column is fixed; there is a dorsal kyphosis and the lumbar curve is 
accentuated or obliterated. . . . locomotion is slow and distinctly impeded. The 
knees are held in flexed position and the entire lower extremity moves in toto. 
The feet are held in inversion and abduction. 


Roentgenograms of the spine of a typical patient revealed a character- 
istic universal calcification of the intervertebral disks, which in many 
instances may make a roentgenographic diagnosis possible. To con- 
tinue from the article of Pomeranz, Friedman and Tunick: 


6. Oppenheimer, B. S., and Kline, B. S.: Ochronosis with a*Study of an 
Additional Case, Arch. Int. Med. 29:732 (June) 1922. 

7. Hertzberg, J.: On Osteoarthrosis Alkaptonurica (Ochronotica) with 
Description of Case, Acta radiol. 26:484, 1945. 

8. Séderbergh, G.: Nord. med. Ark., 1915, vol. 48, no. 4, pt. 2. 

9. Pomeranz, M. M.; Friedman, L. J., and Tunick, I. S.: Roentgen Findings 
in Alkaptonuric Ochronosis, Radiology 37:295 (Sept.) 1941. 
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These [intervertebral disks] appear as elliptical opaque wafers in all of the inter- 
vertebral joints and are most clearly seen in the lumbar area. . . . It is prob- 
able that the density of the intervertebral disc is due to secondary calcification 
following degeneration of the cartilage resulting from the deposition of homogentisic 
acid. 


Thus, the triad of alkaptonuria, ochronosis and arthritis is completed. 

It was found throughout the literature that not infrequently the 
vascular system was involved. In the reported cases that came to 
autopsy, changes in the vascular system were described, e. g., (1) 
arteriosclerosis, which, of course, may be due to the age of the patient, 
for ochronosis is most frequently found at about the fifth decade of 
life; (2) endocarditis, which was demonstrated in a number of cases, 
and (3) blackish pigmentation of the valves of the heart, also of the 
intima of the aorta and the iliac arteries, as described in several instances 
by Pick. Autopsies also revealed other organs to be affected, such 
as the kidney, and there are reports of ochronosis involving the 
scleras. The case to be presented in this paper is one in which the 
usual symptoms of alkaptonuria, ochronosis, arthritis and destructive 
changes in the intervertebral disks were demonstrated. The unusual 
factor in this report is the observation of hepatic lesions. No mention 
was found of such a symptom in any of the reported cases on reviewing 
the literature. : 

REPORT OF CASE 


The patient was admitted to the hospital Feb. 12, 1948, with a history of pain 
low in the back since 1939 following injury while playing football. Off and on 
since then he had had acute exacerbations of this pain, at times with radiation 
of pain down the posterior aspect of the right leg. The pain was aggravated by 
coughing. The patient was discharged from the service because of recurrent pain 
in the back. On Dec. 5, 1946 a laminectomy for removal of an intervertebral disk 
was done at another institution. The patient was then asymptomatic until Novem- 
ber 1947, when pain in the back again recurred, with radiation down the right 
leg. During episodes of pain the patient became bedridden. Hospitalization was 
advised for further studies. 

Physical examination revealed a 28 year old well nourished white man, with 
a well healed midline incision over the lumbsacral area. Trunk-bending and 
straight leg reflexes were somewhat diminished; a slight atrophy of the right 
thigh muscles was present. The patient while in the orthopedic service was treated 
for complaints of low back pain with radiation of pain down the posterior aspect 
of the right leg. He was reoperated on April 14, 1948, at which time a hemi- 
laminectomy and an Albee type fusion, using a right tibial graft, were done for 
findings of a moderately protruded intervertebral disk between the fourth and 
fifth lumbar vertebrae on the right. The patient had a satisfactory course fol- 
lowing this surgical procedure except for a postoperative headache which lasted 
for about one week. Postoperative roentgenograms of the lumbosacral region 
revealed the graft in situ and intact. He was given a convalescent leave on May 
14, wearing a low back support and a plaster cuff to the right leg. He returned 
from leave on June 15, during which time he had been asymptomatic. When the 
leg cuff was removed, the leg wound was noted to be clean and well healed except 
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for a slight area of induration at the upper pole of the wound with a crust forma- 
tion, from which area two subcutaeous cotton sutures were removed. The wound 
healed with no further complications. The patient had been scheduled for early 
discharge, but this was delayed because of complaints of frequency of urination, 
low grade fever (temperature 99 F.), malaise, constipation, lack of appetite and 
some epigastric discomfort, with a slight icteric tint of the conjunctiva. The 
patient continued to have an elevated temperature, usually in the evenings, of 
between 99 and 100.4 F., accompanied with symptoms of anorexia, vomiting and 
inability to retain solid food and tenderness in the epigastric region. and right 
upper abdominal quadrant. Examination revealed a slightly palpable liver, increase 
in icteric tint of eyeballs and a reported serum bilirubin content of 6.8 mg. The 
patient was given dextrose intravenously and vitamin therapy and was not able 
to retain solid food for forty-eight hours. From the orthopedic standpoint he 
had had a satisfactory postoperative result and required no further treatment. He 
had been advised to continue wearing a low back support for at least another four 
to six months. 

On June 28, 1948 the patient was transferred to the medical service because of 
the symptoms previously described. Examination at that time revealed him to 
have a definite jaundice, as seen in both the skin and the scleras. Examination 
also disclosed that the patient’s liver was enlarged 2 fingerbreadths below the 
costal margin. The edge could be palpated and was found to be tender. The 
patient was placed on a high protein, high carbohydrate diet and kept strictly in 
bed except for bathroom privileges. With the view of eliminating any fatty 
infiltration of the liver he was given methionine and choline. Complete laboratory 
studies were done to investigate the pathologic condition of the patient’s liver. 

His icteric index was demonstrated to be 50 and the serum bilirubin 6.8 mg. 
per hundred cubic centimeters. The cephalin flocculation was 4 plus, after twenty- 
four and forty-eight hours. Thymol turbidity was 3 plus. Prothrombin time 
was fifteen seconds for the control and sixteen seconds for the patient. The van 
den Bergh réaction was immediate. Periodically these tests were repeated with 
a gradual diminution in the values, until at the time of his discharge the icteric 
index was 14, serum bilirubin measured 1.60 mg. per hundred cubic centimeters and 
the cephalin flocculation was normal. The remainder of the patient’s laboratory 
findings was essentially within normal limits. After the surgical procedure the 
patient had mild secondary anemia, but at the time of his discharge his red blood 
cell count was 5,200,000. Urinalysis gave normal results in every respect except 
for the presence of a reducing substance. The serologic reaction was negative. A 
dextrose tolerance test revealed a normal curve. Blood urea nitrogen was within 
normal limits and the feces were negative for ova, parasites and bile. 

After a careful review of the history of the patient, it was elicited that he 
had had a transfusion approximately nine weeks prior to the onset of the jaundice. 
Since the laboratory findings revealed hepatitis, with involvement of the liver, but 
with no evidence of biliary obstruction, and since there was no evidence of any 
other pathologic condition which could account for destruction of blood, it was 
not illogical to assume that the patient had a homologous serum reaction following 
this transfusion. On the regimen previously outlined, the patient’s disorder 
responded rapidly. He was able to retain his food and in a reasonably short time 
his appetite returned. However, the patient’s condition did not entirely return to 
normal, although his cephalin flocculation and thymol turbidity improved. The 
patient complained of having stiffness and pain in his back, and because of his 
continued rest in bed it was thought advisable that he be sent to the physical 
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therapy service for treatment over the area of hemilaminectomy. Physical therapy 
was somewhat beneficial. The patient, however, continued to complain of pain in 
the lower part of the back transmitted down the right leg. 


COMMENT 

During the patient’s hospitalization various laboratory studies 
revealed a foreign substance in his urine which interfered with ordinary 
laboratory tests. A history of having at one time been studied for 
ochronosis was obtained from the patient, and, in view of the bizarre 
reports on urinalyses, studies were instituted to determine what manner 
of substance was interfering with the urine tests. Urinalysis revealed 
a reducing substance which turned Benedict’s solution black. It was 
also noticed that the urine, although apparently normal in color when 
collected, on standing exposed to air turned brown and then dark and 
on being shaken phosphoresced in the dark. It had been determined 
that the patient’s urine when combined with phenylhydrazine formed 
no osazones; therefore, the reducing substance present was not sugar. 
Laboratory attempts to identify the reducing substance as homogentisic 
acid failed; however, the following facts were determined: 1. This dis- 
order was apparently familial; urinalysis done on the patient’s brother 
revealed essentially similar findings. 2. Urinalysis done on the patient’s 
infant son gave essentially normal results; the patient’s wife had 
normal urinary findings. 3. The urine turned brown and then black 
while exposed to air. 4. The urine reduced copper solutions. 5. 
Following the parenteral use of liver, the alkaptonuria did not manifest 
itself when the urine was tested several hours after injection. This is 
consistent with the reports of Klein and Block.*® Mosonyi** reported 
symptomatic relief with vitamin C given parenterally. However, since 
no complaints relative to the alkaptonuria were present, this therapy 
was not investigated. 

Ochronosis was demonstrable in this patient’s ears. The ears 
showed lead-colored cartilage. 

Nine weeks after a transfusion of whole blood the patient dis- 
played a symptom complex not inconsistent with infectious hepatitis 
or a homologous serum reaction. Capps and his associates * reported 
that as little as 0.01 cc. of serum has been sufficient to produce the 


10. Klein, O., and Block, K.: Relief of Alkaptonuria by Parenteral Incor- 
poration of Liver Extracts, Klin. Wchnschr. 15:1684 (Nov. 14) 1936. 

11. Mosonyi, L.: Alkaptonuria and Its Treatment, Presse méd. 47:708 (May 
10) 1939. 

12. Capps, R.; Sborov, V., and Scheiffley, C. S.: A Syringe-Transmitted 
Epidemic of Infectious Hepatitis with Observations Regarding the Incidence and 
Nature of Infectious Donors, J. A. M. A. 136:819 (March 20) 1948. 
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disease. Brightman and Korns** established criteria for homologous 
serum reaction, using the following characteristics for diagnosis: The 
disease is “a bed-confining illness associated with clinical manifestations 
of acute hepatitis including jaundice, not accounted for by other recog- 
nized pathologic conditions and occurring between one and six months 
after the transfusion.” No attempt will be made in this paper to dif- 
ferentiate infectious hepatitis from homologous serum reaction. Hag- 
gard** made the following statement: “Infectious hepatitis and 
homologous serum jaundice present a clinical picture which makes it 
impossible to distinguish one from the other.” 

In this paper the condition was called homologous serum jaundice 
because (1) it followed a transfusion and (2) the time following the 
transfusion was longer than most authors attribute to infectious hepatitis. 


CONCLUSIONS 

1. This patient showed the usual triad of alkaptonuria, ochronosis 
and arthritis, which in this case involved the intervertebral disks. 

2. The alkaptonuria produced no symptoms in this patient. This 
observation was consistent with most of the reported cases of this 
condition. 

3. The ochronosis was evidenced in the ears but was demonstrated 
nowhere else. As reported in the literature, ochronosis manifests itself 
most frequently in the fifth decade of life. This patient was 29 
years old. 

4. The lesions of the liver in this patient were apparently in no way 
connected with the congenital metabolic defect of improper tyrosine 
and phenylalanine metabolism. 

5. The hepatitis was apparently due to homologous serum reaction 
following transfusion. 


Deshon Veterans Administration Hospital. 
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HE TWO years of cardiovascular literature of which this review 

will make a necessarily sketchy survey have witnessed steady and 
sometimes momentous advances in knowledge. The following discussion 
of these developments, representative rather than inclusive, has been 
organized under ten of the natural subdivisions of cardiovascular dis- 
ease. Because of their less general interest, the technical aspects of 
electrocardiography and the several roentgenologic technics of cardiac 
visualization have, with certain pertinent exceptions, been minimized. 


CONGENITAL HEART DISEASE 


The etiologic importance of rubella in the development of many cases 
of congenital heart disease appears to be thoroughly established. During 
the first trimester of pregnancy in particular, but to a less degree 
in the second and third trimesters as well, the virus of rubella may 
seriously affect several organ systems of the fetus, resulting in ocular 
defects, deafness and mental and dental defects, as well as congenital 
cardiac lesions. Wesselhoeft* has reviewed the literature on this sub- 
ject and found reports of 656 cases of fetuses exhibiting one or more 
severe congenital deformities after rubella in pregnancy, and of this total 
296, or 45 per cent, had some form of cardiac lesion. Fortunately, how- 
ever, according to Miller, the types of defects present in the majority of 
instances have been noncyarotic and without other evidence of impaired 
cardiac function. The two main types of lesions encountered are septal 
defects and patent ductus arteriosus, or both. The frequency of some 
of these defects may be explained by the embryonic growth of the 
human heart. During the fifth to the eighth week of pregnancy the 


interventricular and interauricular septums develop and progressively’ 


close. At this critical period invasion by the virus of rubella of the cells 


Dr. Schaaf is research fellow supported by a National Heart Institute trainee- 
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1. Wesselhoeft, C.: Rubella (German Measles) and Congenital Deformities, 
New England J. Med. 24@:258, 1949. 
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carrying out this intricate developmental pattern theoretically disrupts 
and arrests the normal sequence of events and results in congenital 
defects. On the basis of available information, Miller? estimates that 
5 per cent of congenital cardiac defects can be ascribed to the ravages of 
rubella. What to do about rubella in pregnancy remains a serious prob- 
lem. Certainly the relationship is direct enough to recommend that, in 
the absence of an immunizing agent that does not produce clinical 
disease, all girls should be deliberately exposed to the disease in child- 
hood in an effort to establish some immunity. In the event of exposure 
to rubella in early pregnancy, administration of immune globulin is 
probably of no protection whatever. Miscarriage, if imminent or 
threatened after rubella, is to be welcomed. And finally, according to 
Wesselhoeft and to Abel and Van Dellen,* the advisability of therapeutic 
abortion is seriously to be considered, although it cannot be flatly recom- 
mended as yet without accumulation of much additional information on 
the specific risk of gross congenital deformities in maternal rubella. 

A widespread and progressive thrombosis of microscopic pulmonary 
vessels has been shown by Rich * to be present in all but 2 of 21 con- 
secutive patients with congenital pulmonary stenosis, particularly in 
those with the tetralogy of Fallot. It seems likely that the predisposing 
factors to these thromboses are increased viscosity of the blood, second- 
ary to compensatory polycythemia, and reduction of the rate of flow in 
the pulmonary vessels due to the pulmonary stenosis. Similar observa- 
tions were made by Hales and Liebow® in their studies of collateral 
circulation in the lungs in pulmonary stenosis. Using vinylite corrosion 
casts of the lungs, these workers demonstrated that the collateral vessels 
were greatly enlarged bronchial arteries and branches of extensive 
mediastinal plexuses. In four of the five casts studied, large anastomoses 
were observed between bronchial and pulmonary arteries, occurring 
much nearer the hilus than do the similar anastomoses in bronchiec- 
tasis. It seems reasonable to suppose that the frequent and extensive 
thrombi of the small pulmonary arteries in these patients favor the 
development and enlargement of the collateral bronchial arteries. The 
effect on the pulmonary vascular bed of cardiac anomalies permitting 


2. Miller, J. C.: The Relation of Maternal Infection to Congenital Malfor- 
mations of the Heart, Mod. Concepts Cardiovas. Dis., 1948, vol. 17, no. 12, 
p. 27. : 
3. Abel, S., and Van Dellen, R. R.: Congenital Defects Following Maternal 
Rubella, J. A. M. A. 140:1210 (Aug. 13) 1949, 

4. Rich, A. R.: Hitherto Unrecognized Tendency to Development of Wide- 
spread Pulmonary Vascular Obstruction in Patients with Congenital Pulmonary 
Stenosis (Tetralogy of Fallot), Bull. Johns Hopkins Hosp. 82:389, 1948. 

5. Hales, M. R., and Liebow, A. A.: Collateral Circulation to the Lungs in 
Congenital Pulmonic Stenosis, J. Tech. Methods 28:1, 1948. 
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a left to right shunt has been compared by Welch and Kinney *® with 
findings in the pulmonary vessels of cardiologically normal control 
groups of 10 persons from each of the first seven decades of life. In 
almost every patient with patent ductus arteriosus or patent inter- 
similar to those of the changes to be expected in normal persons of the 
atherosclerotic changes present in the pulmonary vascular tree were 
similar to that of the changes to be expected in normal persons of the 
same age. In the few patients in whom excessive atherosclerotic changes 
were noted, a pronounced increase in pulmonary blood flow appeared 
to be the common factor. 

Work on the surgical aspects of congenital heart disease in the recent 
past not only has brought refinements in previously established surgical 
technics and accumulated impressive follow-up information on the early 
triumphs but also continually proposes ingenious and daring new solu- 
tions to previously difficult or insoluble diagnostic and therapeutic 
problems. A thorough discussion of the indications, criteria for oper- 
ability and follow-up experience with the Blalock-Taussig operation has 
been presented by Taussig.’ The tetralogy of Fallot is the prime indica- 
tion for this maneuver, but certain other congenital syndromes, including 
possibly “pure” pulmonary stenosis with interauricular septal defect, 
may also be benefited. The criteria for successful operation, too detailed 
to discuss here, are based on the facts that the operation is designed 
to increase the delivery of blood to the pulmonary circulation and that the 
structure of the heart must accordingly be such that it can adjust to the 
added burden of the arteriovenous shunt by which this increased delivery 
is accomplished. The follow-up data on the operation of Blalock and 
Taussig have been gratifying indeed, for in their hands less than 5 per 
cent of the patients on whom it has been performed have shown pro- 
gressive cardiac enlargement or have died because of cardiac failure. Of 
the remainder, about one third have shown no cardiac enlargement and 
two thirds have had some degree of cardiac enlargement within three 
weeks to six months after the operation and have then shown stabiliza- 
tion without further increase in heart size. Use of the subclavian artery 
for the anastomosis to the pulmonary artery gave as much benefit tc the 
patient, with a lower incidence of increase in heart size, as did use of 
the innominate artery. In general, there is a 90 per cent chance that 
the condition of a child with tetralogy of Fallot will be greatly improved 
after operation and that he will maintain that improvement. Similar 


6. Welch, K. J., and Kinney, T. D.: The Effect of Patent Ductus Arteriosus 
and of Interauricular and Interventricular Septal Defects on the Development of 
Pulmonary Vascular Lesions, Am. J. Path. 24:729, 1948. 
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Blalock-Taussig Operation, Am. Heart J. 36:321, 1948. 
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gratifying results have been detailed in the series reported by Murray ® 
and by Baker and his associates,® the latter commenting that, of the 33 
patients in their series of 50 whose conditions were “almost perfect” 
following operation, not one failed at the end of the year to maintain or 
increase his early improvement. Donzelot and his collaborators *° 
obtained favorable results in 75 of 100 patients with tetralogy of Fallot 
operated on by means of the Blalock technic and similarly found the use 
of the subclavian artery for the anastomosis to be preferable to the use of 
the innominate artery. The same investigators have also stressed the 
need for careful preoperative evaluation of cyanotic patients with heart 
disease to separate those with Eisenmenger’s syndrome from those with 
the tetralogies, using angiocardiography if necessary, since the presence 
of Eisenmenger’s complex is a contraindication to arteriopulmonary 
anastomosis. 

The alternative operative procedure of anastomosing the aorta to 
the pulmonary artery has been evaluated in 104 cases by Dammann, 
Gibson and Potts,’! and their experience to date has been generally 
satisfactory. They noted that results in older patients are slightly less 
impressive, as was the case when right aortic arch was present. There 
were a few examples of excessive cardiac enlargement. The optimum 
age for the operation appears to be between 3 and 8 years, while infancy 
is the most dangerous period. The operative mortality of all the series 
runs about 7 to 10 per cent among patients with tetralogy and slightly 
higher when all operations on congenital defects are included. Direct 
attack on the stenosed pulmonary valves in 3 patients with tetralogy of 
Fallot has been successfully carried out by Brock,’* and a single similar 
patient. with recovery was just previously reported on by Sellors.’* 
Opening the pericardium and incising the wall of the right ventricle 
between mattress sutures, Brock inserted a curved valvulotome through 
the valve with great ease, and then passed a dilating forceps and opened 
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it fully. All 3 patients survived and were symptomatically much 
improved, although the convalescence of 2 of them was impeded by 
complications related to cerebral thrombosis and arterial embolization. 
As the author points out, the operation is not suited for subvalvular 
stenoses, but the success demonstrates the feasibility of the maneuver 
and lays the groundwork for further experience in direct valve surgery. 

In the surgical correction of patent ductus arteriosus, Gross,'* in an 
effort to prevent the small but significant percentage, particularly in 
older patients, of later recanalization of the ligated ductus, has effected 
a complete division of the vessel in a series of 180 cases. In this group 
there were only 4 operative deaths, and none of these could be ascribed 
to the complete cutting of the ductus. In Gross’s opinion, complete 
division of the ductus is indicated in all cases. Blood volume studies 
by Nylin and Biérck,’® using radioactive phosphorus in a case of patent 
ductus both before and after operation, have shown a decrease in 
circulating blood volume of 12 per cent and in the number of red blood 
cells of 8 per cent, postoperatively. 

That the prognosis in untreated coarctation of the aorta is not always 
grave has been convincingly shown by Newman,’® who observed 23 
persons with coarctation under conditions of military service. All 
patients showed good physical development, had been fit prior to enlist- 
ment and as a group were able to withstand severe degrees of stress 
in war service for long periods before symptoms appeared. Severe 
hypertension from coarctation can be withstood for years without caus- 
ing heart failure, and some patients may live a normal life span. 
Nonetheless, when discovered in youth, coarctation of the aorta is now 
considered a surgical disease. Gross ** has reported highly satisfactory 
results in a series of 60 patients in whom the aortic narrowing was 
fully excised and the proximal and distal segments of the remaining 
aorta sutured together end to end. Fatalities, even in the early part 
of the series, were not excessive and were greatly reduced as experience 
was gained in detecting preoperatively those who would sustain the 
operation poorly. Working independently, Crafoord** developed a 


14. Gross, R. E.: Complete Division for Patent Ductus Arteriosus; J. Thoracic 
Surg. 16:314, 1947. 

15. Nylin, G., and Biérck, G.: Circulatory Corpuscle and Blood Volume in a 
Case of Patent Ductus Arteriosus Before and After Ligation, Acta med. Scandinav. 
127:434, 1947. 

16. Newman, M.: Coarctation of the Aorta: Review of 23 Service Cases, 
Brit. Heart J. 10:150, 1948. 

17. Gross, R. E.: Surgical Treatment for Coarctation of the Aorta: Experi- 
ences from 60 Cases, J. A. M. A. 139:285 (Jan. 29) 1949. 

18. Crafoord, C.: The Surgery of Congenital Heart Disease, Brit. Heart J. 
10:71, 1948. 














92 ARCHIVES OF INTERNAL MEDICINE 


similar technic of excision of the site of coarctation with anastomosis 
of the normal aortic segments, with good results in 20 patients and a 
fatal outcome in 2 others. More spectacular than the direct anastomoses, 
however, has been the demonstration by Gross and his co-workers ? that 
suitably preserved aortic and arterial grafts from human subjects who 
died in automobile accidents could be used not only for anastomosing 
the aorta to the pulmonary vascular tree when the Blalock or Potts 
procedures were not practicable in treatment of tetralogies but also for 
joining the two segments of the aorta when the resected coarctation was 
too long to permit the usual end to end anastomosis. In each of 3 cases 
in which the latter procedure was carried out, the patient survived and 
had relief of his preoperative hypertension. Bing and his associates *° in 
their series of 23 patients operated on for coarctation conducted physi- 
ologic observations which showed no significant deviation from the 
normal in cardiac output in these patients. On the basis of their data 
these authors found no evidence of generalized elevation of peripheral 
vascular resistance to account for the hypertension of coarctation and 
concluded that resistance of the stenosis and the collaterals, and not 
a renal pressor mechanism, underlies this hypertension. Hull ** similarly 
concluded that there is no evidence to prove the existence of a general 
increase in arteriolar tone throughout the body in coarctation of the 
aorta, | 

Blalock and Hanlon ** have developed in dogs a technic for the 
production of interatrial septal defects under direct vision which may 
have promising applications in the human being for anomalies such as 
complete transposition of the great vessels, or for tight mitral stenosis. 
By means of a special clamp it is possible to lay open the right superior 
pulmonary veins at a point where they merge imperceptibly with the 
right auricle and that portion of the wall of the left auricle forming 
the interatrial septum. By simple and direct excision of this point of 
merging, and suture of pulmonary vein to right auricle, an interatrial 
communication of desired size can be created with a minimum of surgical 
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trauma. A striking step in the opposite direction, the surgical closure 
of cardiac septal defects, has been reported by Murray.** Patients for 
whom closure of defects is considered are those who have not reached 
adulthood, whose heart is not immoderately enlarged and whose defect 
is not excessively large. Conversely, a very large heart in failure, or a 
single ventricle, contraindicates surgical treatment. At operation one or 
more sutures are passed through the ventricular or auricular septum and 
across the defect and are then drawn tight and fastened to the epicar- 
dium. By this means the muscular substance of the septum is drawn 
at least partially together across the defect. This, together with the 
width of the coarse suture used (a piece of fascia lata from the thigh) 
and any thrombi superimposed thereon, serves to obstruct if not com- 
pletely to occlude the flow of blood through the defect. 

Yet another interesting surgical approach is the use of venous shunts 
to correct partially the pathophysiologic defects in complete transposi- 
tion of the great vessels. Hanlon and Blalock,** in reviewing reports 
on 123 patients with complete transposition in the literature, found 
an average duration of life of only nineteen months. In patients with 
ventricular or auricular septal defects or both, however, or with patent 
ductus arteriosus, life expectancy was greatly extended. Consequently, 
venous shunts were produced in dogs between the pulmonary veins and 
the right auricle or between pulmonary veins and the superior vena 
cava. Anastomoses to the right auricle in general became occluded, 


but those to the superior vena cava remained patent and effective in 
transmitting oxygenated blood to the right side of the heart. Although 
not as yet reported as being tried in man, this operation appears feasible 
in suitable cases. 


The clinical, physiologic and pathologic observations in a newly 
recognized syndrome of congenital heart disease have been described in 
detail by Taussig and Bing.** The anatomic features of this syndrome 
comprise transposition of the aorta, levoposition of a large pulmonary 
artery which partially overrides the ventricular septum, a defect high 
in the ventricular septum and hypertrophy of the right ventricle. 
Although in many ways clinically resembling an Eisenmenger complex, 
this syndrome is distinct in that the aorta springs wholly from the right 
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ventricle, a malformation which results in the patient’s having cyanosis 
from birth. The only oxygenated blood to reach the aorta is that 
shunted from the left ventricle to the right through the septal defect. 
Under conditions of exercise the oxygen tension of the arterial blood 
falls even lower than at rest and oxygen consumption per liter of ventila- 
tion falls, in contradistinction to Eisenmenger’s complex, in which 
oxygen consumption per liter of ventilation rises during exercise. 
Cardiac catheterization shows a higher oxygen saturation in the pul- 
monary artery than in the femoral artery. This syndrome, like the 
Eisenmenger complex, is compatible with life for a number of years. 
Another newly described anomaly, left aortic arch with right descending 
aorta, has been reported by Paul.*¢ 

A final point of interest in connection with congenital heart disease 
is the problem of “blue babies” resulting not from cyanotic congenital 
heart disease but from high nitrite content of well water used in pre- 
paring the formula for the newborn in certain areas of the United States 
and Canada. Medovy*’ has reviewed this striking clinical entity and 
states that the infants affected are always under 10 weeks of age. 
Depending on the amount of water used and the concentration of 
nitrites present, varying degrees of methemoglobinemia may develop, 
about 10 per cent of cases in one series reaching levels sufficient to 
result in the death of the infant. Diagnosis, once suspected, can be 
confirmed in about twenty-four hours by substitution of nitrite-free 
feedings, which effects a prompt return to normal color. 


RHEUMATIC FEVER 


The basic nature of the underlying abnormalities in rheumatic fever 
and allied diseases continues to elude clear definition. Indeed, as 
fundamental a problem as that of determining a single laboratory test 
diagnostic of the presence of rheumatic fever remains as yet unsolved. 
Nonetheless, recent research, both clinical and basic, has developed 
numerous avenues of approach to the better understanding of the 
rheumatic diseases and extends promise of yet more striking develop- 
ments in the near future. Great interest has been aroused by investiga- 
tions into the biologic role of hyaluronic acid and the related enzyme 
hyaluronidase. A relation between these compounds and rheumatic 
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fever is suggested by the following facts, enumerated by Waksman * 


in a comprehensive review on the etiology of rheumatic fever: 

Hyaluronic acid is an important constituent of the connective tissue, the seat of 
the rheumatic process; hemolytic streptococci produce hyaluronic acid and hya- 
luronidase; hyaluronidase causes in the skin of rheumatic patients spreading 
reactions which may be inhibited by salicylates; and finally hyaluronic acid raises 
the sedimentation rate in vivo and in vitro, whereas hyaluronidase lowers it, even 


in rheumatic patients. 


The detailed biochemical observations on which these statements rest 
have been well marshaled by Meyer and Ragan,”® and the interested 
reader is referred thereto. Of particular interest is the briefly reported 
work of Meyer and Ragan * on the administration of sodium gentisate 
to patients with active rheumatic fever. Small concentrations of gentisic 
acid, a biologic oxidation product of salicylate, were already known to 
inhibit the spreading effect of hyaluronidase in vitro. In 5 patients with 
acute rheumatic fever the administration of sodium gentisate in doses 
comparable to customary salicylate doses resulted in prompt reduction 
of heat, swelling and pain in the joints, fall of temperature to normal 
and drop in the sedimentation rate. No untoward symptomatic or 
biologic effects were noted, and it was concluded that sodium gentisate 
seems to possess antirheumatic activity at least equal to that of salicyl- 
ates. Despite observations of this character, however, the weight of 
available evidence, as pointed out in detail by Waksman, appears to 
indicate that hyaluronidase does not actually play a vital specific part 
in the rheumatic process. Further, the evidence that hyaluronic acid 
itself is of first importance in the connective tissue changes of the 
rheumatic processes is largely inferential, and, as Meyer and Ragan *®” 
and Cohen *! warn, it may ultimately develop that other intercellular 
substances are of greater importance for the rheumatic processes than 
those associated with hyaluronic acid. “We may mourn the slaughter 
of a beautiful hypothesis by an uncompromising fact, but the tragedy 
must unresentfully be accepted.” 

The role of the Streptococcus in the initiation of rheumatic fever 
continues to be evaluated without as yet any strong laboratory proof 
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that the relationship is one of cause and effect. In fact, the more 
painstakingly the several serologic and immunologic studies are carried 
out, the more it seems clear that there is no predictable significant dif- 
ference between normal persons and those with active or inactive rheu- 
matic fever in their response to group A beta hemolytic streptococcus 
infection.** Jager, Waldo and Hecht,** reporting observations on 
gamma globulins in active rheumatic fever, noted prolonged elevations, 
sometimes cyclic and at times even persistent, in patients in whom the 
disease appeared to have become inactive by other laboratory methods. 
They were of the opinion that these observations suggested continuation 
of the rheumatic process at a less intense level and suggested that such 
activity might account for the progression of heart disease sometimes 
observed in the seeming absence of active rheumatic fever. Wilson and 
Lubschez,** on the other hand, concluded from electrophoretic studies 
that elevation of the gamma globulin component in rheumatic fever is 
not a function of the rheumatic process but rather, when present, of 
the preceding respiratory or other illness. Rothbard and his associates,** 
working with 153 rheumatic and nonrheumatic patients in whom one or 
more acute infections of the upper respiratory tract due to hemolytic 
streptococcus occurred, obtained values for a battery of type-specific and 
group-specific serologic responses and certain reactions not related spe- 
cifically to the streptococcus. As a group the patients with rheumatic 
fever showed slight variations from the changes noted in the normal 
persons, but these variations could not be applied usefully to individual 
patients. The authors concluded that there is no single pattern of 
antibody response at present which can be applied to demonstrate the 
presence of rheumatic fever in an individual case. 

An interesting concept, and one supported by considerable experi- 
mental evidence, is that the mechanism underlying rheumatic fever 
(and glomerulonephritis as well) is one of development in the susceptible 
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host of autoantibodies. As summarized by Kerr,** available data suggest 
that a causative agent, presumably the hemolytic streptococcus, by injury 
to the connective tissues of the body, or in combination with these 
tissues, causes a production of autoantibodies; these in turn react in 
the organism to produce connective tissue lesions which may be steadily 
progressive or which may be reactivated by reexposure to the original 
causative agent. Murphy and Swift *’ have induced in rabbits cardiac 
granulomas bearing a striking histopathologic resemblance to those of 
human rheumatic fever by the production of multiple successive 
cutaneous infections with group A streptococci of several types. It is of 
interest that among rabbits, as among human beings, only a small 
proportion acquired these cardiac lesions. Granulomatous cardiac lesions 
have also been produced in rabbits by the massive intravenous injections 
of bovine gamma globulin.** These lesions are not so closely similar 
to human rheumatic lesions but lend support to the concept of an 
antibody reaction as basic to the pathologic changes of rheumatic fever. 
Roberts and his collaborators *® have demonstrated that the rheumatic- 
like lesions of pericardium, endocardium and valves produced in rabbits 
by anaphylactic response to horse serum given intravenously can be 
prevented by simultaneous injection of suitable quantities of salicylates 
or of diphenhydramine (benadryl®) hydrochloride. On the other hand, 
lesions of blood vessels and myocardium cannot be so prevented. In 
sum, the observations on a possible immunologic basis for rheumatic 
fever are not conclusive but offer a promising path to further study of 
the disease. 

The frequent occurrence of mild undetected rheumatic fever in the 
general population is attested by the observations of Barahona and 
Gorena,*® who examined post mortem 200 adult hearts which appeared 
grossly to be nonrheumatic. Microscopically, however, valvular rheu- 
matic lesions were demonstrable in more than 20 per cent and myocardial 
rheumatic lesions in 40 per cent of the specimens. In a study of intra- 
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cranial lesions in a series of patients over 25 years of age who at 
postmortem examination were demonstrated to have rheumatic heart 
disease, Denst and Neubuerger ** recorded an unexpectedly frequent 
occurrence of vascular histologic changes which they considered suffi- 
ciently differentiated to be labeled specifically rheumatic. In some 
instances parenchymal changes could be demonstrated as well, but the 
latter were not different histologically from those secondary to other 
types of vascular involvement, and there was little evidence that 
psychotic symptoms resulted therefrom. 

Serial electrocardiograms have been shown to be particularly useful 
in the diagnosis of active rheumatic fever in young adults, according 
to Sokolow ** and Blackman and Hamilton.** Although holding opposite 
opinions on the relative frequency of changes in auriculoventricular 
conduction time as compared with changes in the S-T segment or T 
waves or both, these observers agree that changes in tracings taken at 
intervals of every two or three days in the early stages of an acute 
episode constitute one of the best indications of the presence of the 
disease. The occasional minor but normal variation, which in a single 
electrocardiogram may be confusing, can in serial readings be properly 
evaluated. Normal tracings and serial tracings returning to normal do 
not, as is well known, necessarily rule out continuing or recurrent 
activity. The occasional occurrence of rheumatic fever in the elderly is 
emphasized by Appelman and his associates,** who describe a patient of 
65 years whose illness included cardiac murmurs ‘and multiple joint 
involvement~(not previously experienced and subsequently disappear- 
ing), together with transient electrocardiographic changes, secondary 
anemia and elevated antifibrinolysin titer. Rogers and Robbins ** showed 
that in a group of 41 patients with pathologically proved active rheumatic 
myocarditis the disorder in 21 was not diagnosed as active clinically. 
All but 5 of the 21 patients were over 40 years of age, and the average 
age was almost 54. For 10 of the 21 patients a previous diagnosis of 
rheumatic heart disease had been made, but the fatal decompensation 
had been considered to be mechanical in origin. In 7 others active rheu- 
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matic disease, although the cause of death, had never at any time 
been suspected, and in the remaining 4 patients subclinical rheumatic 
myocarditis was demonstrable, although death resulted from other 
causes. Active rheumatic fever, consequently, may significantly often 
underlie cardiac decompensation in elderly persons, including those in 
whom known old valvular disease or hypertensive or arteriosclerotic 
disease might seemingly provide an adequate explanation for such 
decompensation. 

The mortality rate of rheumatic fever has dropped about 80 per 
cent in the United States over the last thirty years, according to the 
figures of one life insurance company,** by far the greater part of this 
fall having taken place in the period since 1940 and presumably in a 
large degree owing to the introduction and widespread use of the sulfon- 
amides and antibiotics in the prophylaxis and treatment of streptococcic 
infections. Governmental statistics *’ for the same period show an 
over-all reduction in mortality from rheumatic fever for the nation at 
large of between 60 and 70 per cent among persons under 20 years of 
age. Ina group of 537 children followed for ten years after the onset 
of their first rheumatic infection, Ash ** reported that 59.2 per cent had 
evidence of rheumatic heart disease at the ‘end of their initial attack. 
Of these 318 children, 9.4 per cent showed no heart disease after ten 
years and 42.1 per cent had died of rheumatic fever or bacterial endo- 
carditis. Of the 219 children who showed no evidence of rheumatic 
heart disease after their first attack, 76.7 per cent still had normal hearts 
ten years later and only 5 per cent had died of rheumatic fever or 
bacterial endocarditis. Of the entire 537, 60.3 per cent were leading a 
normal existence, with little or no limitation of activity, and 24.4 per 
cent had died of rheumatic infection. In another large series, Wilson 
and Lubschez *® reported follow-up evaluations of 1,042 children. The 
periods of observation average just under fifteen years and in several 
cases extended as far as thirty years. Cardiac involvement of some 
degree was demonstrable in every patient at the most recent examina- 
tion. In this series the median duration of life following onset of 
rheumatic fever in children was over thirty years. “An affected child 
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has 4 chances out of 5 to survive fifteen years after the onset of the 
disease, 3 chances out of 4 to survive twenty years after onset and 
2 chances out of 3 to survive thirty years after onset.” 

In a study of a large group of adult patients with rheumatic fever 
and comparable nonrheumatic controls, Griffith and his associates °° 
have stated that their data raised some doubt that hereditary suscepti- 
bility was the explanation of the high familial incidence of rheumatic 
fever, rather than simply contact with some inciting agent in the home. 
They conclude that common environment or contagion could explain 
the occurrence of multiple cases in families and, in view of the widely 
accepted relationship of streptococcic infection to rheumatic fever, con- 
sider that their observations indicate the dominant role of contagion 
in the development of the disease. The public health problem, con- 
sequently, becomes that of controlling, and if possible eliminating, 
streptococcic infection in the entire population, and more especially, of 
course, in persons with known rheumatic disease.** That intramuscular 
administration of penicillin was capable of permanently eliminating the 
chronic carrier state in a high proportion of persons was demonstrated 
by Goerner, Massell and Jones.°* With doses of 10,000 units every 
two hours to a total of 1,200,000 units in ten days, these authors suc- 
ceeded in clearing 17 of 18 carriers for periods ranging up to one 
hundred and forty-six days. In patients with acute streptococcic infec- 
tion treated early in their course with the same doses, there was 
observed no clinical evidence of subsequent recurrence of rheumatic 
fever and-the-antistreptolysin O titers did not rise. These last observa- 
tions suggested that prompt penicillin therapy of acute hemolytic strepto- 
coccus infections might generally reduce the likelihood of recurrences 
of rheumatic fever. 

Meanwhile, from fall through spring Maliner and Amsterdam * gave 
22 rheumatic children prophylactic penicillin troches of 5,000 units each, 
to be sucked about an hour after each meal. The children thus followed 
showed no symptoms or signs of rheumatic fever, while a control group 
of 22 similar children presented four definite attacks of rheumatic fever. 
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Small! oral doses of penicillin, however, were soon shown to give rise 
to a definite hazard of development of resistant strains of hemolytic 
streptococci. Milzer and his co-workers °* gave 50,000 units of penicillin 
orally twice a day to 64 children with rheumatic fever and selected 
another group of 50 children for controls. The latter were in daily 
contact with the first group at school. In the early spring, after four 
months of daily oral administration of penicillin, serial cultures were 
made for the treated group and the controls. Of the original number, 17 
of the children receiving penicillin and 10 of the controls had cultures 
positive for beta hemolytic streptococcus ; 13 of the treated and 4 of the 
untreated children showed strains of beta hemolytic streptococcus 
which were resistant to 10 units of penicillin per cubic centimeter. The 
resistant strains in the controls were presumably acquired from the 
penicillin-treated children by direct contact. The authors concluded that 
larger doses of penicillin should be used for oral prophylaxis, and they 
found that 1,000,000 units orally daily for five days was usually suffi- 
cient to clear a throat of hemolytic streptococci without development of 
resistance. 

Subsequent work by Massell, Dow and Jones * suggested strongly 
that 100,000 units of penicillin given by mouth three times a day for 
ten days is an effective means of suppressing and usually eliminating 
the beta hemolytic streptococcus in the carrier and subclinical states. 
The authors note that the success of this method, which in their experi- 
ence did not lead to any significant increase in penicillin resistance in 
the streptococcus strains treated, offers indirect evidence that this dosage 
might be practicable for use in prophylaxis of rheumatic fever. It 
seems reasonable to suppose that a program which will suppress or 
eliminate hemolytic streptococci already present in the throat will also 
prevent the implantation of new strains to which the patient may be 
exposed. These authors also report on 8 additional patients with acute 
streptococcic infections treated orally with penicillin, 1,000,000 units 
daily, in whom no recurrence of rheumatic fever followed, and in only 
3 of whom there were significant rises in the antistreptolysin 0 titers. 
The weight of these observations is evident when it is recalled that, in 
general, recurrences of rheumatic fever can otherwise be expected to 
follow about 50 per cent of infections with beta hemolytic streptocovcus 
and, further, that even prompt ‘treatment of such streptococcic infections 
with sulfonamide drugs does not decrease the incidence of subsequent 
recurrences of rheumatic fever. 
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Surgical means of relief of rheumatic valvular disease, particularly 
mitral stenosis, have developed remarkably in the recent past. Noting 
that patients with Lutembacher’s syndrome were free of attacks of 
acute pulmonary edema and that auricular fibrillation developed later 
in these patients than in those with ordinary mitral stenosis, Bland and 
Sweet °° effected an extracardiac analog of this syndrome by anasto- 
mosing the dorsal segment branch of the right inferior pulmonary vein 
to the azygos vein, using a Blakemore tube. A shunt is thus created 
between the pulmonary veins, with elevated pressures of 350 to 450 mm. 
of water, and the systemic venous chambers, where pressures are 
approximately 0. The operation has thus far been attempted only on 
persons with tight mitral stenosis, slight enlargement of the heart and 
normal rhythm, who have been incapacitated by recurrent attacks of 
acute pulmonary edema. Whether the shunt functions at all times or 
only under conditions which elevate pulmonary pressures rapidly, the 
practical result for the patients thus far operated on has been relative 
freedom from attacks of pulmonary edema and, to date, no discernible 
embarrassment of right ventricular competence. An exactly similar 
operation was reported about a year later by D’Allaines and his asso- 
ciates,°? with 7 successful outcomes and 3 fatalities. 

Physiologic and surgical criteria for operations on the mitral valve 
itself have been presented and discussed by Harken and his co-workers, 
and division of patients with mitral disease into three groups has been 
proposed. The first group comprises those with low cardiac output 
and elevated pulmonary venous pressure, in whom a direct valvuloplasty 
on the mitral valve for relief of mitral obstruction offers some chance for 
improvement. A second group, despite pulmonary hypertension, has 
normal cardiac output at rest and may even increase output with 
exercise. For such patients the creation of an interatrial septal defect, 
permitting a left to right decompression of the pulmonary vascular tree 
may afford much relief, especially during periods of exercise or strain. 
To be successful, such an operation requires a right ventricle sufficiently 
intact to withstand the burden of the increased flow resulting from the 
defect. The third group includes those who are too sick to undergo 
either of the previous operations and whose attacks of pulmonary edema 
are related to episodes of tachycardia which cannot be controlled by 
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medical means. Removal of the lower cervical ganglions and first four 
or five thoracic sympathetic ganglions from each side in two successive 
operations may give relief by slowing the heart rate and by interrupting 
pain fibers when anginal pain is a factor. 

Bailey ** has demonstrated the practicability of inserting the index 
finger through an operative perforation in the left atrial appendage 
and incising the fibrotic commissures of stenotic mitral valves by means 
of a specially devised hooked knife blade affixed to the exploring finger. 
The cut must be carried through the fibrotic area into normal tissue 
in both commissures or results are inadequate. With the operation 
performed in this manner, avoiding by digital palpation the valve cusps 
and cutting only the commissures, mitral regurgitation postoperatively 
is largely avoided and obstruction to diastolic flow is partially relieved. 
The work of Burdette °° on dogs has demonstrated the feasibility of 
removing an auricular appendage without causing excessive mortality, 
and Madden * more recently has resected the left auricular appendage 
in 2 human beings as a prophylaxis against recurrent arterial emboli. 
The second patient did not survive. The sole indication for this opera- 
tion is mitral stenosis, and usually auricular fibrillation, in the patient 
who has had one or more recent arterial emboli and in whom use of 
anticoagulants on a long term basis is contraindicated. A final surgical 
procedure of great promise is the work of Templeton and Gibbons ® in 
successfully resecting in dogs a leaflet of the tricuspid valve and 
suturing in its place a suitably shaped segment of the animal’s parietal 
pericardium. The free end of the pericardial graft is sutured to the 
papillary muscle, which was previously attached to the resected tricuspid 
leaflet, and a reasonably effective valve substitute results. The applica- 
tion of this maneuver to human subjects, however, must await the 
development of some safe means of maintaining a temporary extracardiac 
circulation. 

The outstanding advance in the field of rheumatic disease, however, 
has been the demonstration by Hench and his associates ** that, follow- 
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ing the injection of cortisone (compound E) intramuscularly in 3 
patients with acute rheumatic fever, not only did the polyarthritis, tachy- 
cardia and fever disappear but also the elevated sedimentation rates and 
abnormal electrocardiographic findings reverted to normal. Previous 
work on the use of corticosterone in rheumatoid arthritis, with conse- 
quent improvement in the disease process in skeletal muscles and fibrous 
tissues, gives ground for hope that a similar beneficial effect may be 
expected on the rheumatic lesions of cardiac muscles and the fibrous 
cardiac valves. Similar in its results, and presumably working through 
the adrenal cortex to enhance the production of corticosterone or other 
related cortical hormones, the pituitary adrenocorticotropic hormone 
(ACTH) has also been demonstrated ** to be highly effective against 
the acute phases of rheumatic fever and rheumatoid arthritis. It is 
too early as yet to evaluate the full import of these developments, in 
terms either of diminution or prevention of permanent cardiac damage in 
the given case of acute rheumatic fever or of increase in knowledge of 
the basic mechanisms of rheumatic disease. 


BACTERIAL ENDOCARDITIS 


3acterial endocarditis, for all the striking advances in treatment 
which have occurred during the past few years with the development of 
the antibiotic drugs, remains nonetheless a syndrome beset by major 
diagnostic and therapeutic problems and one which carries still a for- 
midable mortality rate. Certain it is that these considerations, and not 
the absolute frequency of the disease, evoke the continuing strong interest 
and Activity in investigation of the condition, for the incidence of endo- 
carditis as noted by Wilson and Lubschez ** in a follow-up study of 
patients with rheumatic heart disease over periods of up to thirty years 
was only 2.2 per cent among 1,042 patients. Since all these patients 
were by definition predisposed to endocarditis, the incidence in the 
population at large is obviously small indeed. 

Evidence of a closer relationship between rheumatic fever and endo- 
carditis, both subacute and acute, than has hitherto been generally 
recognized has been set forth by MacIlwaine * on the basis of a careful 
histologic study of 46 fatal cases. A large number of these cases showed 
the changes of rheumatic arteritis, but of much greater interest was the 
demonstration, in even more cases, of Aschoff nodules which by their 
histologic characteristics were of an age corresponding with the estimated 
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clinical course of the endocarditis. From these observations the author 
concluded that in many cases of subacute endocarditis, and in a smaller 
number of cases of the acute disease, the bacterial infection occurred in 
a heart already rendered vulnerable by the presence of the endocardial 
verrucae of active rheumatic carditis. 

The bacteriologic problems arising in endocarditis have been, as 
always, knotty and diverse. A particularly interesting instance was that of 
MacLean and Howell,** who isolated two distinct but coexistent strains 
of Streptococcus viridans from a single patient with subacute bacterial 
endocarditis. Using a modified filter paper disk to determine the 
sensitivity of the organism in the first positive blood culture, the 
authors isolated from one patient a few colonies of a strain of 
Str. viridans which had a sensitivity of about 5 Oxford units and which 
grew well aerobically. The more abundantly growing strain of Str. 
viridans had a penicillin sensitivity of 0.03 unit and required 10 per cent 
carbon dioxide for optimal growth. The patient was cured with suitable 
high doses of penicillin. Two other patients with mixed infection were 
reported on by Olinger,®’ both recovering. In one Corynebacterium 
pseudodiphthericum (hoffmannii) and Str. yiridans were isolated, the 
control of the former organism requiring higher penicillin dosage levels 
than that of the latter. In the second patient Str. viridans and 
Hemophilus parainfluenzae were present and required simultaneous 
administration of penicillin and streptomycin, respectively, for their con- 
trol. Mixed infections are rare, however, and a commoner problem is 
the patient with clinical subacute bacterial endocarditis from whom no 
organism can be cultured. Loewe and Eiber ** have reported their obser- 
vations on 11 such patients, who comprised almost 7 per cent of a series 
of 166 persons with subacute endocarditis. After repeated efforts to 
obtain positive cultures had failed, the authors cured 9 patients with 
penicillin and another with streptomycin after penicillin treatment proved 
ineffective. Initial doses of penicillin ranged from 300,000 to 1,000,000 
units daily, but when clinical response was unsatisfactory doses of up to 
10,000,000 units a day were administered. When the organism is 
unknown, it is clearly desirable to overtreat rather than undertreat. Two 
of the patients died later of congestive failure and were examined at 
autopsy ; one had no organisms in his mutilated valves, either on culture 
or on histologic examination. The patient who died unhealed did have 
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organisms demonstrable histologically in his valvular lesions. The 
authors point out that a satisfactory response to antibiotic treatment sup- 
ports a clinical diagnosis of endocarditis despite inability to obtain the 
responsible organism by culture. 

The outpouring of clinical reports during the past few years on the 
use of penicillin in the treatment of bacterial endocarditis beggars sum- 
mary. Suffice it to say that there is general agreement © that for an 
infection with Str. viridans of the usually sensitive strains a minimum 
daily dose of 500,000 to 1,000,000 units of penicillin (with most clinics 
favoring now the higher dose) for a period of about four weeks gives 
reasonable assurance of a cure. It is further generally agreed, however, 
that in any given instance adequate treatment requires also that the 
infecting organism be specifically studied for its sensitivity to penicillin 
as soon as it is isolated and that in appropriate cases similar sensitivity 
studies be carried out with streptomycin and other antibiotics. Organ- 
isms which on initial study demonstrate increased resistance to penicillin 
should be treated from the outset with massive doses of this agent or 
with another antibiotic to which the organism has shown greater respon- 
siveness, in vitro. Under these conditions, Keefer and his associates *° 
have found from their experience with 26 patients, and on review of a 
series of 450 others, that from 65 to 80 per cent of patients can be 
expected to recover. Christie,’ in his report on a series of 269 patients, 
was of the opinion that administration of 500,000 units of penicillin a day 
for twenty-eight days would control the infection in 90 per cent of 
patients with bacterial endocarditis, but that about 35 per cent of those 
‘cured’! would subsequently die of heart failure or other complications, 
chiefly vascular accidents. Keefer’s follow-up figures over a period of 
six months to four years are considerably more encouraging, with almost 
80 per cent of the patients remaining well, 8 per cent more living but 
with varying degrees of heart failure, and only 11 per cent dead of all 
causes, principally heart failure. A little more than 2 per cent had 
relapses or recurrences of infection. In both these large series stress 
is laid on the observation that poor nutritional status and the presence 
of cardiac failure at the outset of treatment are ominous prognostic signs, 
despite the subsequent administration of adequate amounts of penicillin. 
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The development and clinical application of the sulfonamide com- 
pound carinamide to hinder the excretion of penicillin by the renal 
tubules have added a potent auxiliary weapon to the treatment of endo- 
carditis. Loewe and his co-workers ** demonstrated that this drug is 
capable of enhancing the blood level of a given dose of penicillin a mini- 
mum of two times and a maximum of seven times. The clinical and 
economic advantage of this action, particularly when massive doses 
of penicillin are required, is obvious. Additional more recent studies 
on carinamide have been reported by Meads and his associates,’* and 
more especially by Eisman and co-authors.** These workers have 
established that the optimum serum levels of carinamide range from 20 
to 40 mg. per hundred cubic centimeters. At 20 mg. per hundred cubic 
centimeters a penicillin enhancement of about two times may be 
expected ; at 30 mg. per hundred cubic centimeters penicillin levels may 
be raised four to ten or more times. In order to attain these effects 
in a patient with normal renal function, oral doses of carinamide in 
the range of 3 to 4 Gm. every three hours are required. In the presence 
of diminshed renal function, lower doses are effective. In the aged, rel- 
atively low doses of carinamide are sufficient to produce effective 
enhancement of penicillin levels, presumably owing, as Seeler and his 
associates * point out, to the more or less normal reduction in tubular 
mass with advancing age. Carinamide is remarkably free of toxic 
effects. In a series of 1,997 patients, Boger and Flippin ** reported 
nausea in 14 per cent and vomiting in 6 per cent the only significant 
signs of toxicity. Minor changes in renal function, including a regularly 
observed reduction in excretion of phenolsulfonphthalein, are said always 
to prove transitory and to clear within the first few days after omission 
of the drug. Because of the desirability of following carinamide therapy 
with frequent determinations of the serum level, its use is practically 
restricted to patients in whom high levels of penicillin are necessary. 
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Although carinamide is effective in enhancing the levels of penicillin 
obtained from depot penicillin preparations as well as from aqueous 
solutions, the dosage level of depot penicillins is usually so low that no 
practical advantage is derived from the additional use of carinamide. 

In the enthusiasm for antibiotic therapy of endocarditis, it is well to 
recall that occasionally surgical intervention may succeed when treatment 
with penicillin and its allied preparations has failed. Fellinger™ has 
described a case in which two courses of penicillin therapy were given 
to a patient five months apart, with seeming cure each time, but relapses 
followed with progression of aortic regurgitation. After the second 
failure of penicillin therapy, an enlarged spleen was removed ; more peni- 
cillin was given postoperatively, and cure resulted. From the spleen 
Str. viridans was cultured. In another instance noted by Schlichter,”® 
prostatectomy was required to effect permanent cure after adequate 
medical therapy had three times proved unsuccessful. 

The importance of recognition of right-sided subacute endocarditis, 
rare though it is, is obviously great, since the means of treatment are 
presently at hand. Ina review of this syndrome, Barker * has reported 
that of the four cardinal diagnostic features of subacute bacterial endo- 
carditis, in 41 cases of proved right-sided infection in which sufficient 
data existed for study, fever was present in 100 per cent, embolic phe- 
nomena (right or left sided) in 82 per cent, evidence of congenital or 
valvular lesions in 73 per cent and positive blood cultures in 62 per 
cent. Most of the embolic phenomena are pulmonary and when demon- 
strated in a patient are of .diagnostic importance, although ordinary 
peripheral phlebothrombosis with pulmonary infarction must naturally be 
excluded first. Some peripheral infarcts may result from emboli passing 
through a patent ductus or interauricular septal defect, but in a few 
instances no ready explanation of left-sided embolization is demon- 
strable. Thrombophlebitis of a pulmonary vein secondary to pulmonary 
infarction may possibly provide the explanation. The failure to obtain 
positive cultures in more than one third of the cases deserves emphasis, 
and in the remaining two thirds there were frequent long delays after 
onset of symptoms in obtaining the first positive culture, fourteen 
months being required in 1 case. 

Under modern conditions, subacute endocarditis as a complication 
of pregnancy does not of itself require special obstetric consideration, 
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according to Mendelson,*® nor need the pregnancy occasion any altera- 
tion in the usual program of medical treatment of the infection. The 
determination of the advisability of therapeutic abortion should be made 
on the usual grounds of the degree of valvular damage present and the 
predicted severity of cardiac embarrassment as the pregnancy continues. 
If the child is carried to term, the type of delivery is to be judged pri- 
marily on obstetric indications. In the case of healed endocarditis in the 
nonpregnant woman, it is desirable to allow at least six months to a year 
to elapse for stabilization of valvular damage before a pregnancy is 
knowingly undertaken. 

Cardiac murmurs need not always be audible to make the diagnosis 
of endocarditis. Beebe and Meneely ** have briefly reported on 2 
patients with subacute and 1 with acute endocarditis, for whom cultures 
were positive and whose disease was cured with penicillin therapy. No 
murmur was heard in these patients on their admission to the hospital, 
but in each of them significant and persistent murmurs developed during 
or after treatment. In another interesting case, Cecil and his asso- 
ciates ** observed the development and disappearance of a true diastolic 
musical murmur, with parallel appearance and diminution of congestive 
heart failure. The patient died of acute endocarditis despite massive 
penicillin treatment and was observed at postmortem examination to 
have perforation of two cusps of his aortic valve. Exuberant growth 
of vegetations had closed the perforations and temporarily permitted 
improvement in symptoms. 


PERICARDITIS AND MYOCARDITIS 

The causes of pericarditis have undergone a shift in incidence during 
the past fifty years, according to Griffith and Wallace.** Basing their 
observations on 729 cases of pericarditis, representing 5.4 per cent of 
13,353 autopsies performed during a seven year period from 1940 to 
1946, these authors reported that of the acute inflammatory types of peri- 
carditis the nonspecific idiopathic variety shows the highest incidence. 
Pneumonic and tuberculous pericarditis have distinctly decreased in 
frequency, while uremic pericarditis and that secondary to acute and 
chronic coronary artery disease have increased in incidence. That 
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secondary to malignant pericardial invasion remains about the same in 
frequency. A benign form of acute pericarditis, perhaps of viral origin, 
has aroused interest in recent years. According to Logue and 
Wendkos,** pain was the outstanding symptom in their 17 cases, in 6 
instances being severe enough to be confused, at least at first, with 
myocardial infarction. There was some tendency for the condition to 
relapse, and rapid fluctuations of the electrocardiogram were noted at 
times. An even more benign variety has been reported by Andersen,** 
who describes 4 young, growing men in whom acute onset of pericardial 
friction rubs was observed, yet who had no other symptoms or signs of 
infection and remained well as long as twelve years afterward without 
any complication. In occasional cases in which the diagnosis of peri- 
cardial effusion is inconclusive on clinical and laboratory findings, Wil- 
liams and Steinberg ** have used angiocardiography and demonstrated 
a characteristic shadow due to the fluid surrounding the opacified cardiac 
chambers. Normal or hypertrophied cardiac walls are said to be easily 
distinguished from fluid density. 

In a series of 53 patients with chronic constrictive pericarditis, from 
46 of whom sections of the pericardium became available for microscopic 
study, Paul, Castleman and White *? were unable to make a specific 
etiologic diagnosis in 30. Tuberculosis was proved in 9 only. More 
recently, in a personal communication, White has stated that, although 
tuberculosis was not proved in most of these patients, he agrees with 
Pickering that in actual fact the disease in the majority was tuberculous 
in origim Andrews, Pickering and Sellors ** consider tuberculosis to be 
almost the only cause of constrictive pericarditis. They doubt that there 
is an “unknown cause” and reemphasize that rheumatic, uremic and myo- 
cardial disease do not lead to constriction. The remaining possibilities 
are acute purulent infections and tuberculosis. Over a seven year period 
the authors followed 18 patients with acute tuberculous pericarditis and 
7 with acute septic pericarditis to determine their eventual outcome. Of 
those with septic disease, 5 died during the acute illness and the 2 
survivors did not show constriction. Of the 18 with acute tuberculous 
infections, however, 16 acquired constrictive pericarditis, and the authors 
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consider this course of events to be the rule. Of 11 other patients with 
chronic constrictive pericarditis, none gave a past history of acute peri- 
carditis. The conclusion is reached, therefore, that in Great Britain 
most cases of constrictive pericarditis follow acute tuberculous pericardial 
infection, and the observation added that of all forms of acute pericarditis 
the tuberculous is the most likely to be overlooked. Peel ** substantially 
agrees with these conclusions, although stating that recoveries from 
tuberculous pericarditis without development of constriction are not 
uncommon with conservative treatment, a fact which makes specific ther- 
apeutic measures difficult to assess. Tuberculous pericardial infection 
occurs early in the disease, probably by contiguity from infected hilar 
nodes, and may accompany the primary Ghon complex or an apparently 
primary pleural tuberculosis, or it may occur without any demonstrable 
pleural or pulmonary lesions. Stepman and Owyang* mention 53 
cases in which tuberculous pericarditis was clinically primary and note 
that the prognosis is poor, death occurring in most cases within one 
year. There are recent reports *! of cures of acute tuberculous peri- 
carditis with effusion, however, on intramuscular administration of 
streptomycin in doses of about | Gm. a day. . A case of bronchogenic 
carcinoma which gave rise to rapid onset of the syndrome of constric- 
tive pericarditis has been reported by Fischer.** 

Among 21 patients who received pericardiectomy for chronic con- 
strictive pericarditis, Parsons-Smith and his associates ** report 17 sur- 
vivors, of whom 14 were able to perform some work or to have normal 
activity, although not all of these could be said to be fully fit. After 
an initial drop in venous pressure postoperatively, the further reduction 
thereafter is slow, requiring four to six months before reaching final 
levels. Two diagnostic errors encountered in operating for presumed 
constrictive pericarditis were a gross tricuspid lesion and a case of throm- 
bosis of the right auricle and the venae cavae. White and his collabora- 
tors ** have reported surgical intervention in 3 young men whose chronic 
constrictive pericarditis involved preponderantly the left chambers of 
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the heart. One died postoperatively from complications, but the condi- 
tions of the other 2 were much improved following a transthoracic 
approach which gave free access to the left side and back of the heart. 
In one of the latter patients, two previous operations by the usual 
anterior approach had failed to provide relief. The predominantly left- 
sided constriction is suggested by a loud pulmonary second sound, right 
ventricular enlargement and right axis deviation electrocardiographically, 
and confirmatory evidence is afforded by catheterization showing pul- 
monary hypertension. 

In reviewing the findings in 221 cases of fatal diphtheria, Gore * 
found evidence of myocarditis in 143 of the 205 cases in which cardiac 
tissues were available for study. The inflammatory changes, which 
progress to scarring if the patient survives, appeared to be secondary to 
muscle injury. In about one third of the cases the clinical evidence of 
myocarditis did not appear until the patient was seemingly convalescent 
from his infection. There was evidence suggesting that early adminis- 
tration of antitoxin in sufficient amounts helps to prevent the develop- 
ment of myocarditis. The observations of Boyer and Weinstein * on 
electrocardiographic changes in 93 patients with diphtheria indicated 
that the type of organism and delay in antitoxin therapy were not 
important in determining the degree of electrocardiographic change but 
that the determining factors appeared to be the extent and severity of 
the local diphtheritic lesion. Although, in general, the mortality tended 
to increase with increasing abnormality of the tracings, death occurred 
also in cases in which there were all types and degrees of normal trac- 
ings as well. The authors conclude that recovery is probably associated 
with some degree of muscle loss and hence is never complete. 
Altschuler and his co-workers *’ similarly observed that the severity of 
the disease and the changes in the electrocardiogram could not be well 
correlated. They consider serial tracings essential in the evaluation of 
both the acute and the convalescent phases of diphtheria. 

There has been increasing awareness of myocardial involvement in 
general systemic diseases, particularly infections, the principal manifes- 
tations of which are so usually confined to other organ systems that the 
cardiac abnormalities tend to be overlooked. After death from broncho- 
pneumonia, for instance, nearly 40 per cent of a group of 67 hearts 
examined by Saphir and Amromin** showed inflammatory changes 
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sufficient to justify use of the term “myocarditis.” The clinical criteria 
associated with these observations in retrospect included cyanosis out of 
proportion to the degree of pulmonary disease, disproportion between 
temperature and pulse rate, a drop in arterial blood pressure and sudden 
death. In this group less than a quarter of the patients with diagnosable 
myocarditis at postmortem study had electrocardiographic abnormalities. 
In observations on serial tracings of patients with typhoid, Rachmilewitz 
and Braun * reported that in 35 of 50 of them abnormalities developed 
toward the end of the febrile period or early in convalescence. These 
alterations they correlated with the onset of glossitis and sometimes 
mental changes, however, and on trial of nicotinic acid (niacin) discov- 
ered that the electrocardiograms promptly returned to normal, suggesting 
that nutritional deficiency rather than infection underlay the changes. A 
curious case has been recorded by Shapiro and his associates *°° in which 
electrocardiographic changes and polyarthritis indistinguishable from 
those of acute rheumatic fever were seen in a patient with acute gonor- 
rheal arthritis and an apparently toxic gonococcic myocarditis. 

Virus myocarditis has commanded much interest, both those cases 
associated with recognized virus infections and those of unexplained ori- 
gin which clinically and pathologically appear to be infectious in char- 
acter. In a succinct summary of present knowledge in this field, 
Saphir? has stressed that in clinical practice importance should be 
attached to myocarditis in epidemic infective hepatitis, infectious mono- 
nucleosis, yellow fever, chickenpox, dengue, poliomyelitis, atypical pri- 
mary pneumonia, rubeola, measles, mumps, influenza-like infections, acute 
epidemic encephalitis and psittacosis. Saphir observes that animal experi- 
ments suggest that virus myocarditis is severely aggravated when 
oxygen supply to the heart is diminished. Since fatal myocardial 
disease due to virus is frequently complicated by bacterial pneumonia, it 
may well be that the lowered oxygen tensions resulting from these 
secondary pulmonary infections play an important part in the ultimate 
fatality. Thirty-five fatal cases of myocarditis associated with acute 
nasopharyngitis and acute tonsillitis have been reported by Gore and 
Saphir.2°? In only 3 of these patients was heart disease suspected 
clinically, and 15 of the group died suddenly. A pulse rate out of pro- 
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portion to the temperature, hypotension and a feeble pulse were the 
chief clinical findings, and the degree of hypotension correlated best 
with the degree of myocardial involvement on microscopic examination. 
The authors point out that in circulatory collapse from this type of myo- 
cardial disease the administration of fluids intravenously is a hazard 
rather than a benefit. Jaffe, Field and Master *** have reported definite 
T wave deviations in 9 of 22 cases of infectious mononucleosis, together 
with P-R prolongation in 2 of the cases. They advocate that an elec- 
trocardiogram be taken routinely in this disease and that the period of 
convalescence should be prolonged until normal tracings are obtained 
(or, it might be added, until progression of abnormalities ceases). 

Although not strictly speaking a myocarditis, the familial cardio- 
megaly recently described by Evans *** deserves mention. In this con- 
dition, which appears to be a distinct entity, there is a fibrosis of the 
myocardium, together with hypertrophy of the remaining muscle fibers, 
resulting in great cardiac enlargement. Intracardiac thrombosis with 
embolus formation is a frequent complication. Clinically the symp- 
toms are mild at the outset but eventually progress to include palpitations, 
transitory episodes of giddiness and outright Morgagni-Adams-Stokes 
attacks. Electrocardiograms may show multiple cardiac arrhythmias, 
including extrasystoles, paroxysmal tachycardia, auricular fibrillation or 
heart block. Prognosis is relatively poor in young persons with great 
cardiac enlargement, but it is better in those with smaller hearts who 
survive to middle life. The cause of familial cardiomegaly is unknown 
but appears to be similar to that of Friedreich’s disease. 


CORONARY ARTERY DISEASE 

Collateral coronary circulation in living human and dog hearts with 
coronary occlusion has been studied by Prinzmetal and his associates,'*° 
using intravenously injected erythrocytes labeled with radioactive phos- 
phorus. The human subjects at the time of the injection were moribund 
from myocardial infarction or other unrelated disease processes. Mea- 
suremerit of normal human hearts, and of arteriosclerotic human hearts 
with myocardial infarction, showed an even distribution of radioactive 
red cells in both normal and infarcted ventricular myocardium, demon- 
strating the presence of functioning collateral circulation to all parts of 
a myocardial infarction in the arteriosclerotic heart in living man. Cal- 
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culation of blood volume in both normal and ischemic subepicardial and 
subendocardial myocardium in human subjects and dogs showed that 
the subepicardial portion of the ischemic left ventricle is better nour- 
ished by collateral circulation than the subendocardial portion, accounting 
for the greater extent of subendocardial infarction frequently observed. 
All portions of the ischemic right ventricle in dogs were shown to have 
a circulation equal to that of the normal right ventricle, an observation 
which may explain the rarity of infarction of the right ventricle. 
Experiments with fluorescein in dogs confirmed these observations. 
Using the same methods in dogs in the presence of shock induced by 
hemorrhage, Corday and his colleagues *°* demonstrated loss of con- 
tractility and outward ballooning during systole of the region of the 
ventricle supplied by a ligated coronary artery. Electrocardiographic 
changes indicative of myocardial ischemia appeared. Following restora- 
tion of normal blood pressure by transfusion, contractility was regained 
and electrocardiographic abnormalities decreased or disappeared. These 
observations support the use of plasma, whole blood or pressor agents 
in attempting to restore normal blood pressure levels in the human being 
in myocardial infarction and shock. The remarkable reserve power of 
the heart was incidentally demonstrated '°’ by the observation that with 
only 10 to 20 per cent of the myocardium still contractile after numer- 
ous ligations, the dog’s blood pressure remained at normal levels and 
there was no evidence of cardiac failure. 

The pathogenesis of arteriosclerosis continues to be little understood, 
but scraps of information on many facets of the problem, particularly 
those dealing with cholesterol and its metabolism, have been accumulat- 
ing steadily and provide food for speculation and further investigation. 
In a sterling review of the subject of arteriosclerosis, Gubner and Unger- 
leider *°° have made a broad examination of the relative importance and 
the mechanisms of action of the various factors which are known to bear 
some relation to the problem and have arrived at a tentative concept of 
the origins and progress of the disease. The arteries, like other organs, 
require constant nourishment, and this is provided largely through direct 
permeation of the vessel walls by the fluid elements of the blood under 
arterial pressure rather than the capillary pressure which plays on the 
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other organ systems. Cholesterol, like other blood constituents, conse- 
quently penetrates into arterial walls to a greater degree than into other 
tissues, a fact which seems to correlate with the observed increase in 
incidence of atherosclerosis in hypertension and the decreased incidence 
in hypotension. Another factor, the permeability of the intimal mem- 
brane, is probably increased in atherosclerosis by agencies as yet not 
adequately defined. No decision has been reached yet concerning the 
significance of a third factor, the level of the serum lipids, particularly 
that of cholesterol. Although it is well recognized that elevated choles- 
terol levels frequently accompany arteriosclerosis and certain other 
diseases, it is equally well established that arteriosclerosis and its com- 
plications can occur in persons with normal cholesterol levels. Recent 
work of the authors on this point has suggested that one rebuttal to this 
seeming undermining of the theory of the high cholesterol origin of arte- 
riosclerosis is that the so-called normal cholesterol levels as determined 
in Americans actually are high cholesterol levels, reflecting over- 
nutrition and predisposing to the development of arteriosclerosis. A 
second fact, emphasized by Steiner,’® is that, after an infection such 
as pneumonia, persons who at other times are normal may show hyper- 
cholesteremia with wide fluctuations for periods as long as fifty-two 
days ; during such a period deposition of cholesterol in the arteries might 
well occur. As Steiner points out, “The fact that arteriosclerosis occurs 
in patients who have not been found to have elevated serum cholesterol 
levels may indicate only that our data [on those patients] are incom- 
plete.” ‘Again, the wide range of normal cholesterol values would permit 
a person to increase his usual level from 160 to 250 mg. and still be 
within accepted normal limits, although the higher level for him might 
be abnormal and sufficient to induce atherosclerosis. 

Although fully developed arteriosclerosis is an irreversible disease 
state, its precursor, atherosclerosis, may ultimately be proved to be both 
preventable and reversible. Steiner **° has shown that feeding of choline 
hydrochloride to rabbits on a high cholesterol intake prevented atheromas 
of the aorta, athough the rabbits acquired the same hypercholesteremia 
as did controls without choline. In general, however, the effect of lipo- 
trophic agents, if any, is not maintained for longer than five weeks, and 
a more basic approach to the control of cholesterol is through prevention 
of cholesterol absorption in the intestine. To this end dietary restriction 
of cholesterol is naturally indicated, but dietary restriction of fat in 
general is required not only because a high fat intake favors the absorp- 
tion of cholesterol but also because the liver can synthesize cholesterol 
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from simple fat-derived precursors such as acetic acid. It is likely that, 
unless American eating habits are to be drastically revised, the solution 
to the problem will have to be found in the development of some other- 
wise harmless agent that will block cholesterol absorption in the intestine. 
Since in the cycle of cholesterol metabolism a substantial proportion is 
excreted in the bile and then reabsorbed in the intestine, blockage of 
absorption would not only prevent increments tc the body cholesterol 
stores but would permit actual reduction thereof. Until such an agent is 
available, however, it is probably wise to attempt what control is possible 
by low cholesterol, low fat diets, particularly in patients with hyperten- 
sion, diabetes, myxedema, xanthomatosis and familial hypercholes- 
teremia, as recommended by Plotz*"* and by Sachs.*%* 

The work of Hamilton on the relationship of maleness to shortness 
of the life span and to certain pathologic conditions provides the basis 
for another as yet little explored approach to the problem of arterio- 
sclerosis. Hamilton *** has shown not only that men in the United 
States have a life expectancy of five years less than women have, but 
also that a similar lower viability of males than of females characterizes 
most of the 70 species of living animals he has investigated thus far, 
including such diverse forms of life as nematodes, molluscs, crustaceans, 
insects, arachnids, birds, reptiles, fish and mammals. The role of male- 
ness, and hence of testicular hormones, is consequently deserving of full 
evaluation. In this regard a study by Garn and Gertler *"* of young 
men who had sustained myocardial infarctions at or under the age of 
40 showed them to be in the aggregate shorter and more muscular 
(mesomorphic) than controls of the same ages. The quality of maleness, 
as evidence by unusual muscularity, was prominent in this entire group. 
In an intensive study of 866 cases of coronary artery disease in soldiers 
between the ages of 18 and 39 years during World War II, Yater and 
his associates *** noted that the men ir the study did not vary significantly 
in weight on induction or in weight gain in service from similar observa- 
tions on other soldiers. They concluded, therefore, that it was unlikely 
that obesity was an etiologic factor of any importance in these cases. 
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A potentially useful laboratory determination for aiding in the 
diagnosis of myocardial infarction is the serum mucoprotein level. As 
described by Simkin, Bergman and Prinzmetal,"** serum mucoprotein 
levels, normally ranging from 40 to 90 mg. per hundred cubic centimeters, 
were consistently noted in patients with myocardial infarction to exceed 
the presumed normal value by 22 to 160 mg. per hundred cubic centi- 
meters. Mucoprotein levels were definitely elevated on the third day 
after clinical evidence of myocardial infarction, reached a peak about 
the sixth day and gradually subsided to normal levels by the end of a 
month. There was no demonstrable relation between the serum muco- 
protein level and the sedimentation rate, and of the two the former was 
a more accurate indicator of myocardial infarction. No increase in 
mucoprotein levels was noted in patients with pain in the chest from other 
causes, including angina pectoris, paroxysmal tachycardia, neurocircula- 
tory asthenia, hypertension and fibrositis. The test is not specific for 
myocardial infarction, however, for elevations have been noted in patients 
postoperatively and in persons with cancer and pneumonia. In the elec- 
trocardiographic study of coronary artery disease, Myers and _ his 
co-workers **" in a series of painstaking clinicopathologic studies have 
correlated the electrocardiographic records and postmortem observations 
in a large series of patients who died from myocardial infarction and 
have provided a firm anatomic basis for the precise diagnosis and locali- 
zation of the area of infarction, using six or more unipolar chest leads 
in addition to the standard and unipolar extremity leads. Dressler and 
Roesler ** emphasize the observation that the earliest electrocardio- 
graphic change in acute myocardial infarction may be the appearance of 
high T waves. This sign may occur as early as one and a quarter hours 
after the onset of symptoms and usually proceeds to inversion of the T 
waves by twenty-four hours as the full pattern of infarction appears. 
The same authors '"* also make the point that the pattern of a lower T 
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wave in lead | than in lead III may be the only clue to the presence of 
a lesion in the anterior or lateral wall close to the base of the heart. Such 
an injury may escape detection in ordinary chest leads and may require 
further electrocardiologic exploration of the upper part of the chest for 
its demonstration. 

The search for more effective therapy for angina pectoris has resulted 
in several developments of some promise. Continuing the study of the 
effects of visammin (khellin), the active principle of a Middle Eastern 
plant, Anrep and his co-workers '*° have reported effectiye use of the 
preparation in the control of anginal pain. In the heart-lung prepara- 
tion, and in the isolated perfused heart, visammin, unlike the nitrates, 
has comparatively little effect. Its period of action is prolonged, the 
drug remaining in the circulation for many hours. The clinical experi- 
ence reported comprised a series of 250 patients with angina pectoris to 
whom visammin was administered in daily doses of 100 to 200 mg., either 
by mouth or parenterally. Of this total 140 patients experienced distinct 
improvement in symptoms, 85 were moderately benefited and 25 detected 
no change whatever. In a number of patients electrocardiographic 
changes paralleled the improvement in symptoms. An incidental obser- 
vation was that the antispasmodic properties of visammin made it poten- 
tially useful in the management of bronchial asthma. Similar clinical 
experience has been accumulated by Rosenman, Fishman and Katz,'** 
who used chiefly the tablet form of the drug in treating patients both 
with angina pectoris and with bronchial asthma. Widely varying and 
unpredictable results were obtained from patient to patient, some being 
dramatically relieved, as evidenced by a reduction of the frequency of 
attacks of substernal oppression and the number of glyceryl trinitrate 
tablets used, while others obtained no benefit whatever. Similar varying 
results were observed in bronchial asthma. Undesirable side effects, 
including insomnia, nausea and constipation, occurred frequently. At 
present it may be fairly concluded that, although visammin may have a 
distinct usefulness in the treatment of angina pectoris, it by no means 
replaces glyceryl trinitrate as the best single agent for the relief of this 
distressing symptom. 

The control of intractable anginal pain or congestive failure by 
effecting medical thyroidectomy has been shown to be of definite value 
in certain carefully selected patients. In a series of 7 persons with 
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angina pectoris and 12 others with cardiac failure, Bach and Nyary **? 
obtained considerable improvement in 6 patients of each group with a 
daily dose of 0.2 to 0.3 Gm. of methylthiouracil. Policzer ‘** in reporting 
on another series of 42 patients concluded that medical management 
with thiouracil and methylthiouracil gave as satisfactory results as did 
surgical thyroidectomy and without the considerable risks of surgical 
intervention in these patients. Large initial doses of the drugs and 
continuation of therapy over an extended period were the most important 
factors in securing satisfactory results. Propylthiouracil, less toxic 
than thiouracil and methylthiouracil, has been thoroughly assessed by 
Fisher and Zukerman,’** who obtained relief of angina pectoris in 7 
of 12 patients in whom they used the drug. Of the failures, 2 showed 
leukopenia, 1 had headache and 2 patients simply failed to derive any 
symptomatic benefit from treatment. It was not possible to correlate 
the basal metabolic rate with the time required to obtain a favorable 
response, and the number of days before relief was noted varied unpre- 
dictably from patient to patient. Although initial doses of propylthio- 
uracil were higher, the daily maintenance dose in most patients was 
eventually reduced to about 200 mg. Achieving the same ends with a 
more arresting preparation, Blumgart and his associates **5 have induced 
suppression of thyroid function with radioactive iodine (I**'). After 
preliminary studies in 11 terminal or near-terminal euthyroid cardiac 
patients, the authors produced hypothyroidism or myxedema in 16 other 
euthyroid cardiac patients with from one to four doses of I**, with total 
doses ranging from 15 to 88 millicuries. No toxic effects on blood and 
urine were noted, nor was there radiation sickness. A third of the 
patients experienced mild thyroiditis and tracheitis lasting up to two 
weeks and subsiding spontaneously. Earliest clinical improvement was 
noted at five weeks and latest at five months and coincided with the 
development of clinical and laboratory evidence of diminished thyroid 
function. Oral administration of thyroid extract in doses of 6 to 30 mg. 
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daily was employed to keep patients at a level of thyroid function where 
the symptoms of myxedema were minimized and the relief from cardiac 
symptoms maximum. This naturally entailed close and individualized 
supervision of each patient. A basal metabolic rate of —20 to 25 per 
cent was most commonly the optimum level. Of 11 patients with angina 
pectoris, anginal pain was much abated or ended outright in 7 and 4 had 
little or no benefit. In 5 patients with congestive failure the results 
were less striking, 2 patients being greatly improved, 1 modestly so and 
2 not at all. In any consideration of the hypothyroid treatment of 
coronary disease and its symptoms, the question arises of whether the 
high serum cholesterol levels which result might favor progression of 
atherosclerosis. The daily administration of thyroid extract may well 
serve to reduce this hazard, if it be one. Further, as Blumgart points 
out, in 5 younger patients who survived three to eleven years after 
total surgical thyroidectomy for cardiac reasons associated with rheu- 
matic heart disease, postmortem studies showed minimal or no coronary 
arteriosclerosis. Tetraethylammonium chloride has been reported as 
another agent capable of affording relief in angina pectoris. Christy **¢ 
gave biweekly injections in doses ranging from 200 to 800 mg. per 
injection, without significant side effects, to 10 patients for periods up 
to a year. Two patients had complete relief of their symptoms and 5 
had considerable improvement. Two others had no improvement and 
the tenth did not carry through with his treatments. 

An interesting observation is that of Levine and Harvey ‘*’ that 
stimulation of the carotid sinus, provided it results in definite slowing of 
the pulse, may rapidly, i. e., within a few seconds, lessen greatly or even 
completely relieve the pain of angina pectoris. Use of this procedure 
in fifty attacks in a series of 40 patients provided the background for 
this observation. In another group of 60 patients who complained of a 
variety of nonanginal pains in the chest, all but 7 experienced no benefit 
frora carwtid sinus pressure, and in each of the 7 who felt relieved there 
was reason to suspect that psychologic factars could explain the seeming 
improvement. A test of this character, if its value is substantiated in a 
larger series of patients, may provide not only a means of relief of 
anginal pain, although at times a risky one, but also another approach 
to the often difficult problem of making a clearcut diagnosis ‘of angina 
pectoris. 

The surgical relief of anginal pain may be directed either at inter- 
ruption of the conduction pathways of pain from the heart to the central 
nervous system or at actual attempts to revascularize the ischemic 
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area of the myocardium. Reporting their experience with 83 patients 
having the former treatment, White and Bland *** have recorded that in 
suitable patients this more conservative approach to the problem of 
intractable angina pectoris gives quite satisfactory results. The path- 
ways of cardiac pain may be severed by paravertebral injection of the 
sympathetic ganglions and their rami with alcohol, and this procedure 
is necessary in those patients whose coronary disease is so severe as to 
prohibit more extensive surgical treatment. Alcohol injection fails to 
afford relief in about 8 per cent of patients, however, and may be fol- 
lowed by an intense intercostal neuralgia in 10 per cent. By open 
surgical approach, posterior rhizotomy or sympathetic ganglionectomy 
will afford complete relief of anginal pain, with the exception occasionally 
of persistent mild pain referred to the jaw, the mechanism of which is 
not understood. Despite the cutting of nerve pathways, these patients 
do not completely lose substernal sensation at time of effort, so the 
danger signal telling of overexertion remains to guide them. They do, 
however, by relief of severe anginal pain, reduce the hazards of insomnia, 
constant anxiety and even addiction to morphine and thus are able to 
lead more normal and comfortable lives. In many instances they are 
better able to survive the critical period of myocardial ischemia until 
the devélopment of a collateral circulation permits spontaneous improve- 
ment. 

A more direct approach to the relief of coronary insufficiency is that 
of Thompson,'** who observed great improvement in the mortality rates 
in dogs on ligation of the left anterior descending branch of the coronary 
circulation after talc U.S.P. powder (hydrous magnesium silicate) was 
instilled in the pericardial sac. Without the talc, a mortality of 50 
per cent was incurred. If the tale was distributed widely over the 
visceral pericardial surface at the time of ligation 25 per cent of the 
dogs died, and if ligation was not done until two to three weeks after 
instillation of the tale no dogs died. The foreign body reaction, with 
hyperemia of the myocardium, epicardium and pericardium, led to an 
adhesive pericarditis, without any constrictive element in the animals 
observed, which in turn led to an extensive extracardiac collateral circu- 
lation to the heart muscle. Applying this technic to 36 patients 
incapacitated with anginal pain, Thompson saw that 21 showed definite 
improvement in symptoms and of these 8 considered themselves normal. 
Five were moderately improved symptomatically, and 4, although 
experiencing no change in their pain, showed some slight improvement 
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in tolerance to exercise. Six patients died postoperatively in the 
hospital, 5 from coronary occlusion and 1 ftom rupture through an 
unhealed myocardial infarct. The two principal contraindications to 
surgical therapy of this type are stated to be congestive failure and 
recent myocardial infarction. A more conservative note, however, is 
sounded by Boone and Hubbell,**° whose experiments with the produc- 
tion of adhesive pericarditis by foreign bodies in rats and dogs failed to 
show any reduction of loss of function after coronary ligation or any 
evidence of hastening of recovery beyond what would occur normally 
without the adhesive pericarditis. They noted further that blood vessels 
which are abundant about seven to ten days after the scattering of 
foreign matter in the pericardial sac at the end of a month have been 
replaced by an avascular scar. 

An even more dramatic surgical maneuver has been developed by 
Beck *** for the revascularization of the heart. After extensive 
observations on the effects of ligation of the coronary sinus in the dog, 
the author began experimenting with the production of a fistula between 
the aorta and the coronary sinus, using an arterial graft. As eventually 
developed, this technic permitted 8 dogs of a series of 10 to survive 
ligation of the anterior descending branch of the left coronary artery, 
whereas in a control series of 10 dogs with the anastomosis shown at 
autopsy to have been thrombosed 7 died as the result of the ligation. In 50 
normal dogs, the mortality rate with similar ligation was likewise 70 
per cent. The success with dogs seemed to justify the use of the technic 
of anastomosis with the coronary sinus in human beings, and a person 
aged 45 was accordingly operated on because of almost complete 
incapacitation by angina pectoris over a period of five years.1*? An 
anastomosis was created using a graft of brachial artery, and the patient 
recovered consciousness postoperatively. Unfortunately, circulatory fail- 
ure developed and death ensued within twenty-four hours owing to a 
myocardial infarction which probably occurred in the course of the 
operation during periods of low blood pressure. Similar experimental 
work has been reported by Stenstrom,'** who performed 356 operations 
on 240 dogs, anastomosing a systemic artery to the coronary sinus 
and, in surviving animals, ligating the descending coronary artery. In 
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this series, rupture of the cardiac veins with resultant left ventricular 
hemorrhage was frequently the cause of death, and thrombosis of the 
anastomotic stoma was also common. In surviving animals, however, 
frequency of ventricular fibrillation and frequency and severity of myo- 
cardial infarction after ligation of the descending coronary artery were 
distinctly reduced. 

Increasing use of dicumarol® in cases of coronary occlusion has 
raised the question of whether progressive hemorrhagic extravasations 
occur in the miliary hemorrhagic areas commonly seen in infarcted 
regions. Blumgart and his group *** consequently studied the effect of 
oral administration of dicumarol® in a series of dogs in which the left 
anterior descending coronary artery or a major branch thereof was 
ligated. The incidence and magnitude of hemorrhagic extravasations 
in the endocardium and pericardium and of miliary hemorrhages on 
microscopic examination of heart muscles were noted to be the same 
in treated and control groups. There were likewise no differences in 
the size of infarcts, the process of healing, the incidence of mural 
thrombi or the rate and degree of development of collateral anastomotic 
vessels! in the two groups. The authors concluded that dicumarol® 
produces no harmful effects on the myocardium of the dog to interfere 
with the reparative process or the development of collateral channels 
in experimentally produced myocardial infarction. Beattie and his col- 
laborators **° similarly observed no gross or histologic evidence that 
dicumarol® promoted hemorrhage into the infarcted area in excess of 
the de#rees of hemorrhage noted in control dogs. 

The results of the use of anticoagulants in the treatment of human 
subjects with myocardial infarction have been reviewed and summarized 
by Wright and his associates.**° Comparison of 400 treated patients in 
whom anticoagulants were used with a control group of 324 persons 
in whom conventional treatment of their infarction alone was employed 
showed that a reduction in mortality from 23 to 13 per cent, and in the 
incidence of thromboembolic complications from 19 to 9 per cent, could 
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be ascribed to the beneficent action of the anticoagulants. More con- 
cretely, this means that 1 person in 3 who might previously have been 
expected to die from a given attack of myocardial infarction will survive 
and that thromboembolic episodes may be cut in half. An absolute 
essential for success is the attainment and maintenance of a minimum 
prolongation of prothrombin time of thirty seconds or, expressed con- 
versely, a percentage decrease in prothrombin time to levels of 
10 to 30 per cent of normal. Although a small number of hemorrhages, 
almost always minor to moderate in degree, can be ascribed to the 
effects of the anticoagulants alone, in most instances the hemorrhages 
which occur can be traced to other causes. These include inaccurate 
laboratory determinations of prothrombin time, poor medical super- 
vision resulting in overdosage, treatment in the presence of other diseases 
which of themselves favor bleeding and, occasionally, treatment too soon 
after surgical procedures of trauma, before healing has progressed 
sufficiently. Hemorrhage was also associated spontaneously with about 
4 per cent of the controls and a similar incidence might be anticipated 
in the treated patients. In general, the authors conclude that anticoagu- 
lant therapy should be used for all patients with myocardial infarction 
unless a specific contraindication exists and that, barring such contra- 
indication, the dangers of hemorrhage from the anticoagulants are 
insufficient to outweigh their benefits, provided adequate medical and 
laboratory supervision is possible. Confirmatory experience has been 
reported by Greisman and Marcus,?*’ Olwin *** and Duff.*** 

Of interest, in the face of the foregoing conclusions, is the report 
of Doles **° advocating the use of vitamin K therapy in acute coronary 
occlusions. Noting that all his series of patients had hypoprothrombin- 
emia at the time of their attack, the author administered parenterally 
from 50 to 72 mg. of vitamin K every six to eight hours until the pro- 
thrombin time reached 100 per cent of normal. Of 55 adequately 
treated patients, 2 died and the remainirig 53 recovered normally, all 
becoming free of pain within twenty-four hours. The fact that the 
pain subsided when the prothrombin time reached 70 per cent of normal 
suggested that hemorrhage in the wall of the artery might underlie acute 
coronary pain. 
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Before we leave the subject of coronary disease, and with particular 
reference to the treatment of angina pectoris, it must be stated that 
vitamin E appears to have no beneficial effect whatever, nor, indeed, 
is it of use in treatment of any other form of cardiac disease.1* 


HYPERTENSION AND HYPERTENSIVE VASCULAR DISEASE 


The causes of hypertension for the most part remain obscure, but 
several interesting observations pertaining to the subject have been 
reported. The role of obesity has been evaluated by Green and Beck- 
man,’*? who observed that the age distribution of obese hypertensive 
patients does not differ from that of other patients with hypertensive 
vascular disease and that weight reduction has an inconstant and unpre- 
dictable effect on hypertension. They conclude that, while obesity may 
be an aggravating factor, it is not etiologic and that hypertension in 
the obese results from the same fundamental causes as in the nonobese. 
On the basis of close study of 193 patients, Platt *** has presented evi- 
dence to support the hypothesis that hypertensive vascular disease is a 
hereditary disease, conveyed as a mendelian dominant trait with a rate 
of expression of more than 90 per cent. Of the cases of hypertension 
which do not follow this rule, the great majority, in his opinion, are not 
true hypertensive vascular disease but, rather, can be shown to be 
secondary to some renal or other cause. From the psychiatric stand- 
point, Wolf and his associates *** have observed that their patients with 
hypertensive vascular disease, for the most part, were meeting the 
threats and-challenges of everyday living with an attitude of restrained 
aggression, the vascular component of which comprised elevation in the 
blood pressure and renal vasoconstriction. When helped to a more 
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normal approach to various stressful life situations, the patients often 
experienced gratifying reductions in their blood pressure levels, some- 
times of considerable duration. Gressel and his co-authors ‘** have 
similarly demonstrated that the incidence of obsessive compulsive traits 
and subnormal assertiveness closely approximates that of hypertensive 
vascular disease. They consider such personality patterns to be a large 
factor in the development of essential hypertensive disease, although 
by no means the sole cause. In a short but provocative paper, Kean 
and Hammill*** have assembled available reports on blood pressure 
determinations among primitive peoples for comparison with those 
among the so-called civilized nations. Whereas it has been widely held, 
on the basis particularly of United States life insurance figures, that a 
moderate increase in blood pressure levels is normal for man, these 
authors point out that in some ethnic groups blood pressure does not 
rise with age and accordingly doubt that the observed rise among 
civilized people is actually physiologic. They are of the view that a full 
reevaluation of figures for the United States is desirable in order to 
determine whether the alleged normal rise in blood pressure is not 
actually a reflection of the inclusion of large numbers of middle-aged and 
older persons with early and mild hypertension. 

In the sphere of pathology, Evelyn**’ has carefully reviewed the 
state of the arterioles in essential hypertensive vascular disease and has 
expressed certain provisional conclusions. Arteriolosclerosis is a pri- 
mary aging process, akin to arteriosclerosis in the larger arteries, with 
an incidence which gradually increases with age, even in the absence of 
hypertension. When hypertensive vascular disease is present, there is 
usually a pronounced increase in the incidence and severity of the 
arteriolosclerosis, not only in the kidneys but in almost all the organs of 
the body. It must be recalled, however, that a small number of patients 
with clearcut hypertensive vascular disease may demonstrate no arteriolo- 
sclerosis whatever in their kidneys. Furthermore, there is géneral 
agreement that the moderate degree of renal arteriolosclerosis observed 
in a large percentage of hypertensive persons is insufficient to explain the 
observed hypertension on the basis of the Goldblatt pressor mecha- 
nism secondary to renal ischemia. The most reasonable position to 
assume, therefore, is that arteriolosclerosis and essential hypertensive 
vascular disease are both primary independent processes, the first related 
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to the aging of the organism and the second to a hemodynamic disease 
of unknown cause. These two processes may coexist, however, and in 
the later stages of their development may intensify one another. Some 
support of this interpretation is afforded by the work of Corcoran and 
his associates,?*® who demonstrated that high spinal or caudal anesthesia 
which reduces arterial pressure in hypertensive patients usually also 
results in renal vasodilatation and increased renal blood flow. This 
observation runs counter to the concept that éssential hypertensive 
vascular disease is a compensation for increased renal vascular resistance. 
No qualitative difference in response to spinal and caudal anesthesia 
could be determined between normal and hypertensive persons and the 
basis for the observed drop in blood pressure appeared to be decreased 
peripheral resistance. Similar conclusions were reached by Gregory and 
Levin.**° From their studies it seemed extremely unlikely that decreased 
venous return and diminished cardiac output underlay the drop in blood 
pressure resulting from high spinal anesthesia, but rather that inter- 
ruption of peripheral vasomotor function effected the change. For a full 
discussion of the experimental data bearing on the pathogenesis of 
essential hypertensive vascular disease, the interested reader is referred 
to the detailed and critical analysis of Page.**° 

Encephalopathy due to arterial hypertension, according to Picker- 
ing,’*! may be divided into two distinct clinical and pathologic conditions. 
The acute episodes associated with headache, vomiting, convulsions 
and coma are usually secondary to acute cerebral edema. The mechanism 
underlying this edema is probably not excessive constriction of the 
cerebral vessels. The second and no less dramatic form of encephalop- 
athy due to hypertension, associated with the more chronc forms of the 
disease, comprises transitory attacks of localized sensory or motor 
paralysis. Although generally considered, because of their brief duration, 
to be caused by spasm of the cerebral vessels, these attacks are more 
probably due to sudden arterial occlusion and differ from the more 
permanent manifestations of cerebral thrombosis only in being small 
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enough to permit prompt establishment of a coilateral circulation adequate 
to restore function within minutes to a few hours. 

Developments in the use of drugs in the diagnosis and treatment of 
hypertension have been both numerous and promising, although it 
cannot be said as yet that a thoroughly satisfactory depressor agent 
has been found for ordinary clinical use. Extensive studies carried out 
by Freis and Stanton '°? have demonstrated that Veratrum viride orally 
administered in nontoxic doses can lower blood pressure both in hyper- 
tensive crises and in severe, long-standing disease resistant to other 
forms of treatment. Unfortunately, the common development of side 
effects, particularly nausea, together with changing sensitivity of patients 
to fixed doses of the drug, has distinctly limited the usefulness of whole 
veratrum viride. The purified veratrum alkaloids protoveratrine and 
veratridine, on the other hand, have been shown by Meilman and 
Krayer *** to be well tolerated when given intravenously or intra- 
muscularly and to be quite uniform in their hypotensive effect in a given 
patient. When given intramuscularly every eight hours in appropriate 
doses, protoveratrine can maintain a greatly reduced or normal blood 
pressure for short periods of days to a few weeks. There then appears 
to ensue in many patients a gradual development of tolerance to the 
protoveratrine which again may limit its long term clinical effectiveness. 
In comparing the effects of Veratrum viride and tetraethylammonium 
chloride on the blood pressure of normal and of toxemic pregnant 
patients, Assali and Brust ?°* observed that in toxemia Veratrum viride 
lowered systolic and diastolic levels by 50 per cent of the total blood 
pressure, while tetraethylammonium chloride effected only a 10 per cent 
reduction ; in normal pregnant women the opposite relationship occurred. 
These observations point to a humoral rather than neurogenic mainte- 
nance of toxemic hypertension. 

A thorough study of the effect of tetraethylammonium chloride on 
hypertension both before and after sympathectomy in 58 patients has 
been reported by Lyons and his colleagues.** In essence, all the 27 
patients who had a decrease in diastolic pressure one year after operation 
had preoperatively responded to treatment with tetraethylammonium 
chloride with a fall in pressure of 14 per cent or more below initial levels. 
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Of the 31 patients whose pressure had not been changed by sympathec- 
tomy, 10 had responded to administration of tetraethylammonium 
chloride with a fall in pressure of less than 10 per cent preoperatively. 
The authors also point out that in view of its uncontrollable side 
effects, tetraethylammonium chloride has no place in the daily treat- 
ment of hypertension. Their experience confirms the general con- 
clusion that the reaction to this drug is not a reliable means of selecting 
patients for sympathectomy. Hayward,'** in studying tetraethyl- 
ammonium bromide, noted that patients with heart failure due to hyper- 
tensive disease may have temporary relief of orthopnea and dyspnea 
when the blood pressure is lowered with administration of tetraethyl- 
ammonium bromide, presumably owing to the peripheral pooling of 
blood with consequent reduction of pulmonary congestion. Clinical trial 
of two other sympatholytic drugs, priscoline® (benzazoline; 2-benzyl-4, 
5-imidazoline hydrochloride) and dibenamine® (N, N-dibenzyl-beta- 
chloroethylamine) hydrochloride, although of interest physiologically, has 
not shown them to be applicable as yet to actual treatment of hyper- 
tension.?*" 

Yet another group of sympatholytic compounds, the dihydrogenated 
alkaloids of ergot, has been given clinical trial *** and adjudged useful 
in the palliation of hypertensive vascular disease in susceptible persons. 
Dihydroergocornine (DHO 180) has been shown to produce drops in 
systolic pressure up to 100 mm. of mercury, the greatest effect being in 
patients with the widest swing in casual blood pressure readings. There 
is coincidental slowing of the heart rate, and side effects include head- 
aches, nasal congestion and lassitude. The mechanism of action of 
dihydroergocornine appears to be a depressor effect on higher nervous 
centers,_since the fall in blood pressure in part precedes the peripheral 
vasodilatation, and transsection of the spinal cord at levels above the 
sources of innervation of the celiac axis and adrenal glands abolishes 
the hypotensive effect. Repeated administration of the drug leads to 
increasing and eventually limiting side effects. After use of the drug is 
stopped, however, normal blood pressure levels may continue for weeks, 
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followed by gradual return to original higher levels. The observations 
of Tandowsky and Cerini**® also suggest that the prolonged effect of 
dihydoergocornine is due to its action on autonomic centers in the 
medulla and hypothalamus, rather than at the peripheral sites as with 
the transiently effective vasodepressor drugs commonly in use. In 
addition to sympatholytic effects, dihydroergokryptine has been shown 
by Freis and his associates *° to possess adrenolytic features as well. 
A combination of the three dihydrogenated ergot alkaloids (CCK-179), 
administered first by injection and subsequently by mouth, has been 
reported by Josephs ** to be the most effective sympatholytic prepara- 
tion to date. Indeed, so sudden and pronounced may be the hypotensive 
effects of this combination in sensitive persons that caution must be 
used when it is given to patients with known coronary insufficiency or 
cerebral arteriosclerosis in order to minimize the hazard of thrombosis. 

The treatment of arterial hypertension by the various sympathecto- 
mies continues to be the subject of wide discussion. Reports of large 
series ‘** of surgically treated hypertensive patients continue to present 
figures to demonstrate that subjectively, and to a considerably less 
degree objectively, surgical intervention produces a larger percentage of 
good and fair results in follow-up studies over a varying period of years 
than might be expected were a purely medical therapy attempted. 
Increasing stress is being laid, however, on careful selection of patients 
suitable for surgical treatment and rejection of those whom experience 
has shown to do poorly after surgical procedures or to do equally 
well on a conservative medical program. Despite much accumulated 
surgical experience, the problem of predicting with accuracy in individual 
cases which patients will be improved by sympathectomy remains a knotty 
one. On the basis of experience with 375 hypertensive patients under- 
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going thoracolumbar sympathectomy, Hinton and Lord '** have evolved 
a prognostic system which in their opinion would have eliminated 30 of 
the 38 deaths occurring in their series immediately or during the first 
six months after operation. Grading hypertensive changes in the brain, 
eyes, heart and kidney from 0 to 4+, they reject for operation any 
patient with changes totalling 11 or more plusses. They likewise exclude 
from surgical treatment those with certain extreme degrees of damage in 
single system. Barring these instances, however, they consider that 
all patients are operable in whom there is no specific contraindication, 
particularly those with persistent hypertension and definite minor objec- 
tive changes in any of the four systems. Peet and Isberg,’* in reporting 
on 143 patients with rapidly progressing hypertensive vascular disease 
treated with splanchnic resection and followed for five to thirteen years, 
state that the operative mortality in their series was 10 per cent and the 
five year survival rate 21.6 per cent. In view of the extremely poor 
prognosis of rapidly progressing hypertensive disease—“untreated, it is 
as certainly fatal as untreated cancer’’—these authors feel that this 20 
per cent chance of prolonged survival outweighs the admittedly relatively 
high risk of operative mortality. They take issue with those who 
believe that rapidly progressing hypertensive vascular disease per se is 
a contraindication to sympathectomy; they consider it, on the contrary, 
to be a specific indication. In their experience the contraindications to 
sympathectomy in this disease are cardiac enlargement above 50 per cent 
greater than normal and moderate to severe impairment of renal function ; 
no patient with azotemia survived two years. 

More extensive denervation has been advocated by Grimson and 
Orgain **° and Evans and Bartels.*** The former authors reported on 
113 patients in whom subtotal to total sympathectomy, including removal 
of the stellate and upper thoracic ganglions, was performed, usually 
leaving -intact only sympathetic pathways to the legs. The follow-up 
studies done over periods of one to nine years on this series have demon- 
strated an apparent retardation or even arrest of the hypertensive vascu- 
lar disease process in a substantial majority of the patients selected for 
the operation. In this connection the work of Hafkenschiel and his asso- 
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ciates *** on cerebral circulation in hypertensive vascular disease is of 
interest. Studying blood flow, oxygen consumption and vascular 
resistance of the brain, these workers made observations before and after 
bilateral lumbodorsal sympathectomy, parenteral administration of 
dihydroergocornine and bilateral stellate ganglion block. The first 
two of these maneuvers effected a significant decrease in cerebral vas- 
cular resistance, without sustained reduction of cerebral blood flow 
measured in the supine position, since the vessels of the brain are 
capable of compensatory dilatation. Bilateral stellate ganglion block, 
however, did not lower cerebral vascular resistance in hypertensive 
vascular disease. This observation is of considerable interest when it 
is recalled that stellate block has been advocated in the treatment of 
cerebral thrombosis, a common complication of hypertension. Peet 
and Isberg *** followed 135 hypertensive patients who had sustained a 
definite cerebrovascular accident prior to bilateral supradiaphragmatic 
splanchnicectomy for hypertension and reported survival of 67.3 per 
cent after five years and of 40.5 per cent aften ten years. Although 
no comparable figures concerning medical controls exist, for a complica- 
tion characterized by severe and often fatal recurrences, these survival 
statistics seem good indeed. 

Several sober evaluations of hypertension and sympathectomy have 
recently appeared which serve to bring surgical intervention in hyper- 
tension into medical perspective. Evelyn, Alexander and Cooper *® 
present data on the blood pressure observations on 100 patients with 
hypertensive vascular disease followed for five years after sympathec- 
tomy. After two years 41 patients had blood pressures that were 
normal or significantly reduced. At the end of five years, however, 
only 8 patients had normal blood pressures and 13 additional ones had 
significant reductions, although not to normal. Fifty-two persons after 
five years failed to have any significant lowering of blood pressure, and 
the remaining 27 were dead. Similarly, Fishberg'*® has observed a 
significant fall in blood pressure in about 25 per cent of 119 hypertensive 
patients whom he recommended for surgical treatment and followed for 
varying periods up to six years after sympathectomy, the great majority 
for four years or less. Fifty-nine per cent, however, showed worth 
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while symptomatic improvement, particularly in the remission of head- 
aches and clearing of eyegrounds. Using clearly detailed criteria 
derived from his wide experience with medical as well as surgical treat- 
ment of hypertension, he recommended sympathectomy in only 4 per 
cent of the patients with hypertensive vascular disease whom he saw 
during the previous year. “Helpful and even life saving though sym- 
pathectomy is to some patients, at present it fills only a small gap 
in the great therapeutic problem of essential hypertension.” 

In the enthusiasm for “doing something” for hypertension, account 
must be taken of the relatively benign prognosis associated with even 
pronounced hypertension when the known duration is long. Statistics 
on the subject are unfortunately all too few, but Burgess +" has reported 
on 100 patients in whom initial blood pressure readings were at least 
180 systolic or 100 diastolic and in whom the condition lasted at least 
eight years. Hypertension of high degree, if not associated at the end 
of eight years with well established cardiac or renal disease, usually 
permits the patient to survive to within three or four years of his 
normal life expectancy. In fact, every person in the series who was 65 
years or older when excessive hypertension was first noted, actually 
outlived the predicted normal expectancy for his age. Of those 50 years 
old or younger, the group in whom sympathectomy might well be con- 
sidered, those who had died had averaged fifteen years’ survival after 
discovery of their hypertension, and those still alive had already sur- 
vived on the average eighteen years. In addition, of those in the group 
below 50 still living, all but 3 of 20 were leading normal lives and felt 
well. The 5 patients in the series in whom one or more readings were 
300 mm. or above showed an average duration of life a little beyond 
their normal expectancy. It is evident, then, that this type of hyper- 
tension of long duration does not become malignant and that conse- 
quently, in a patient under 50 years of age, if there is no evidence of 
progression of his disease on careful following, surgical .intervention 
may well be deferred. Another conservative note is sounded by Smith ?”* 
with regard to performance of unilateral nephrectomy for hypertension. 
In reviewing 242 case reports, he noted only 19 per cent “cures” of 
hypertension, defined as the reduction of clearly established preoperative 
hypertension to 140 systolic and 90 diastolic or lower for at least one 
year after surgical treatment. He concluded that nephrectomy should be 
restricted to the relief of definite renal disease amenable to operation 
and not performed with hypertension as the indication. When bilateral 
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disease is present, as is usually the case in advanced hypertension, 
nephrectomy may actually shorten life by reducing yet further the 
remaining functioning renal tissue. 

With the more critical evaluation of the results of sympathectomy 
tending to restrict the scope of operative intervention, interest in the 
medical, and particularly the dietary, treatment of hypertension continues 
unabated. The eloquent testimony of Kempner‘ to the striking 
improvement which may attend a strict rice-fruit-sugar diet in hyperten- 
sion, as well as in advanced renal disease, is well known and needs no 
repetition here. Contratto and Rogers *** agree that in their experience 
the rice diet offers the best medical approach to the disease. They 
stress the value of biweekly determination of the urinary chloride level, 
not only as an objective index of sodium chloride output but also as 
a bolster to the patient’s resolve to adhere to the strict program which 
stems from the knowledge that any dietary indiscretion will be readily 
and incontrovertibly detected. Megibow and his associates*** have 
reported the use in 8 patients of daily injections of mercuzanthin® 
(mercurophylline injection) in addition to dietary restriction of the daily 
sodium intake to, 200 mg. in order to produce an accelerated depletion of 
body sodium. A definite fall in arterial blood pressure in patients on 
this regimen was noted on the fourth or fifth day, and the maximum 
decline in pressure was usually obtained by the sixth day. Thereafter 
the reduced levels of arterial pressure were maintained without mercuro- 
phylline injections by adherence to the diet limiting daily sodium intake 
to 200 mg. In a more recent note on the extensive studies undertaken 
on these patients, the same authors ‘”* state that the evidence at hand 
suggests that the decline in blood pressure following rapid sodium 
depletion is associated with a temporary alteration of adrenocortical 
function. That the elucidation of the mechanism of the depressor action 
of sodium depletion is complicated, however, is attested by the observa- 
tions of Stead and his co-workers,’ who used tetraethylammonium 
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chloride to control the neurogenic component in patients with essential 
and with rapidly progressing hypertensive vascular disease with or 
without renal failure. In the former patients with only moderately 
impaired renal function, sodium restriction usually produced a lessening 
of the humoral element in the maintenance of increased peripheral 
resistance; in the latter group, however, although a seemingly high 
humoral factor in peripheral resistance was present, even severe sodium 
depletion failed to lower ordinary blood pressure readings or the tetra- 
ethylammonium chloride floor. 

It must not be supposed that opinion is unanimous in support of the 
low sodium and rice diets. Schroeder and his associates ‘* studied the 
effect of the rice diet on 7 hospitalized hypertensive patients. After 
control periods ranging from twenty-one to fifty-one days, during which 
the often considerable changes in blood pressure secondary to rest and 
removal from daily stress could become stabilized, the rice diet was 
accompanied with a moderate additional fall in 3 patients and with no 
additional fall in the remaining 4. There was no evidence that the rice 
diet was more effective than a less restrictive low sodium diet. In a 
subsequent paper the same authors ‘”® reported similar studies on the 
low sodium diet and could adduce little evidence that in ordinary mod- 
erate to severe essential hypertensive vascular disease sodium depletion 
added significantly to the depressor effect of prolonged hospitalization 
and the psychotherapeutic effects attendant thereon. They described, 
however, a group of 6 women, with characteristic obesity and some of 
the symptoms of Cushing’s syndrome, in whom rise and fall of the 
arterial pressure could be directly related to sodium chloride intake or 
restriction. Alterations in adrenocortical function were postulated in 
such persons. In a group of 21 closely controlled ambulatory hyper- 
tensive patients, Landowne and his co-workers **° found not only that 
a rigid low sodium diet was difficult to administer but that restriction 
of sodium to amounts less than 0.5 Gm. daily, as compared with an 
allowance of more than 1 Gm. daily, resulted in an average drop in 
systolic and diastolic pressures of less than 5 mm. of mercury. Rosen- 
berg and his colleagues *** have been similarly unenthusiastic about the 
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low sodium and rice diets. Schwartz and Merlis ‘** in nitrogen balance 
studies on normal persons strictly following the Kempner rice diet 
showed a negative nitrogen balance of 3.22 Gm. per day at the end of 
eight days, and 1 hypertensive patient at the end of ninety days had 
a negative nitrogen balance of 2.67 Gm. per day. Chasis and his asso- 
ciates ®* studied blood pressure, glomerular filtration rate, renal blood 
flow and maximal tubular excretory capacity in 12 patients with hyper- 
tensive vascular disease selected at random and maintained on the 
Kempner rice diet for fifteen to ninety-eight days. In 10 patients no 
lowering of blood pressure was observed, and insignificant lowering 
occurred in the other 2. These observations, taken with the adverse 
effects on renal hemodynamics noted in most of the subjects, led to 
the conclusion that the regimen was ineffective in the patients studied. 

Diagnosis of pheochromocytoma as a cause of hypertension has been 
greatly facilitated by the introduction of several new pharmacologic 
agents, of which the most generally useful is piperidylmethyl benzo- 
dioxane (933F). Goldenberg and his group ‘** established a simple 
method of intravenous administration of this compound, the chief action 
of which is the inhibition of circulating epinephrine. In a group of 
patients with pheochromocytoma and a group of normal persons in whom 
a constant infusion of epinephrine produced a modest systolic hyperten- 
sion, administration of piperidylmethyl benzodioxane intravenously 
brought about within one to two minutes a decided drop in both systolic 
and diastolic readings; return of blood pressure to the levels existing 
prior to injection required ten to fifteen minutes. In normal persons 
and in persons with essential hypertensive vascular disease, on the other 
hand, use of piperidylmethyl benzodioxane produced a mild pressor 
response of both systolic and diastolic pressures. Additional observations 
by Cahill *** on 3 children, using benzodioxane preparations, confirmed 
the usefulness of these drugs in detecting pheochromocytoma as the 
cause of persistent hypertension. In 1 of these children *** the drug 
dimethyl piperidinoaminomethyl benzodioxane (1164F) was employed 
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and proved as effective as piperidylmethyl benzodioxane. Spear and 
Griswold *** have reported the use of the adrenolytic agent dibenamine® 
hydrochloride as a diagnostic agent and have shown the drug capable 
of reducing the hypertension of a pheochromocytoma to normal levels 
and preventing further paroxysms for twenty-four to forty-eight hours. 
This long action should make the drug useful for preoperative preparation 
as well as for diagnosis of this tumor. In the evaluation of suspected 
pheochromocytoma with paroxysmal symptoms without constantly 
increased amounts of circulating epinephrine and consequently without 
persistent hypertension, use of benzodioxane compounds is ineffective 
and may be confusing owing to their pressor effects. In these circum- 
stances, LaDue, Murison and Pack*** have shown that tetraethyl- 
ammonium bromide given intravenously in a dose of 400 mg. can provoke 
an elevation in blood pressure in the presence of pheochromocytoma 
equal to that induced by similar injection of 0.25 mg. of histamine base. 
The authors state that of these two preparations tetraethylammonium 
bromide is the safer in that dangerous levels of hypertension resulting 
from its administration can be offset by having the patient sit or stand 
up. Yet,another provocative test has been suggested by Guarneri and 
Evans,"®® using 25 mg. of methacholine (mecholyl*®) subcutaneously. 
The advantage ascribed to this preparation is that, unlike histamine 
with its objectionable reactions in an appreciable proportion of persons, 
methacholine does not produce a hyperreactor response in normal 
subjects. 

Occasionally the reverse of hypertension may present a troublesome 
clinical problem. Cardiac outputs and intracardiac and peripheral 
arterial pressures were determined by Hickam” in patients having 
idiopathic postural hypotension and in similar patients with hypotension 
resulting from lumbodorsal sympathectomy for hypertension. No uni- 
form observations resulted, the sympathectomized patients tending to 
have a drop in peripheral arterial pressure without fall in cardiac output 
in the upright position and the persons with idiopathic hypotension on 
the whole showing upright an approximately 50 per cent fall in both 
determinations from supine values. The mechanism of the fall in cardiac 
output in the latter was not apparent. Studies with tagged red cells in 
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a patient with idiopathic postural hypotension by Nylin and Levander **" 
showed an abnormal slowing of circulation in the upright position but 
no change in the heart rate. They conclude that absence of reflex 
regulation of the blood pressure and pulse rate underlies the disease 
and postulate that the pathologic changes are located in the medulla 
oblongata and the hypothalamus. 


CARDIAC ARRHYTHMIAS 


The trial of new agents and further evaluation of older methods 
for the control of cardiac arrhythmias occasion a voluminous literature 
from which only a few points of interest can be selected. The probably 
grave significance of the appearance of ventricular premature beats in 
electrocardiographic tracings taken during exercise tests has been brought 
out by Porter.’*? Asking the patient to exercise only until he produced 
the symptoms of which he complained, the author noted in 4 patients, of 
whom 3 had little evidence of cardiovascular disease, that the most 
significant changes in the tracings were the premature beats which 
appeared simultaneously with the subjective complaint during exercise 
and subsided with rest. Treatment with quinidine in 2 of these patients 
increased the tolerance to exercise and prevented premature beats; in 
patients with this finding the drug appears to be useful in doses of 0.2 to 
0.4 Gm. three times a day. In treating paroxysmal tachycardia in an 
infant, Moore '** reported that quinidine, acetyl-beta-methylcholine and 
digitalis were all effective, the first two somewhat more so than the 
digitalis. Because of violent side reactions to the acetyl-beta-methyl- 
choline, however, use of this compound is perhaps best reserved for 
instances when the other two fail. Another infant who died from supra- 
ventricular tachycardia with ventricular rate of 365 has been recorded 
by Silverman and Race.’** So far as these observers could determine, 
this is the fastest human ventricular rate ever reported. 

In auricular flutter produced in dogs by injection of aconitine into 
various parts of the auricles and the region of the head of the sinus node, 
Scherf and his co-workers ‘> showed that auricular fibrillation often 


191. Nylin, G., and Levander, M.: Studies on the Circulation with the Aid 
of Tagged Erythrocytes in a Case of Orthostatic Hypotension (Asympathicotonic 
Hypotension), Ann. Int. Med. 28:723, 1948. 

192. Porter, W. B.: The Probably Grave Significance of Premature Be&ts 
Occurring in Angina Pectoris Induced by Effort, Am. J. M. Sc. 216:509, 1948. 

193. Moore, R. L.: Treatment of an Infant with Paroxysmal Auricular 
Tachycardia, Pediatrics 2:266, 1948. 

194. Silverman, J. J., and Race, O. M.: Paroxysmal Tachycardia with Ventri- 
cular Rate of 365 per Minute, Am. Heart J. 37:1139, 1949. 

195. Scherf, D.; Romano, F. J., and Terranova, R.: Experimental Studies on 
Auricular Flutter and Auricular Fibrillation, Am. Heart J. 36:241, 1948, 








140 ARCHIVES OF INTERNAL MEDICINE 


occurred spontaneously or followed vagal stimuiation ; reversion of fibril- 
lation to flutter was also common. Cooling of the focus of injection 
immediately stopped the fibrillation, but it reappeared on removal of the 
cooling agent. The authors conclude that the classic circus movement 
could not explain such observations and believe instead that auricular 
flutter and fibrillation derive from rapid impulse formation in a single 
center. Islands of refractory tissue in the larger mass of auricular muscle 
cause the waving and interweaving of the contraction process associated 
with fibrillation. The increase in auricular rate caused by vagal stimu- 
lation during flutter stems from a direct action of the vagus on the center 
of stimulus formation, shortening the refractory phase. That auricular 
flutter in human beings may be chronic is attested by the patient of 
Fenichel,’** who had flutter continuously for over three years. Of 651 
patients with auricular fibrillation observed by Hanson and Rutledge,'*’ 
30 had no other evidence of cardiac disease and were considered to have 
normal hearts. Of these 30, 10 had established fibrillation and 20 had 
paroxysmal bouts. The rate was slow, and the heart was physiologically 
efficient. No treatment is necessary and, barring the appearance of 
additional disease, the prognosis is good, although the arrhythmia may 
persist for years. 

Cardiac arrest with syncope mediated through the carotid sinus 
mechanism may accompany glossopharyngeal neuralgia, according to 
Ray and Stewart.’** Section of the ninth nerve intracranially on the 
affected side abolishes the syncopal attacks at the same time that it 
relieves the neuralgia. Stevenson and Moreton '®* observed the effects 
of roentgen radiation on 24 patients in whom this was the sole treatment 
used for carotid sinus syndrome. A little less than half had complete 
relief of symptoms, and another quarter had partia! relief. The remainder 
derived little or no benefit. The authors conclude that roentgen ray 
treatment, given sufficient time, appears to have distinct prophylactic 
value in this syndrome in many patients. An interesting case of myo- 
cardial infarction in a patient with Wolff-Parkinson-White syndrome has 
been recorded by Kistin and Robb.” Anomalous atrioventricular 
excitation, when present, obscured the Q waves of posterior infarction 
in leads II and III which occurred with normal excitation. When 
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infarction is suspected in such persons and normal excitation does not 
occur spontaneously, it may be induced in some cases with administration 
of quinidine. If normal excitation does not occur at all, electrocardio- 
graphic diagnosis of infarction may be impossible. In a study of ventric- 
ular complexes in 100 cases of complete heart block, Kay ?* observed 
that 19 of the 20 patients thought to have congenital complete heart block 
had a supraventricular pattern of ventricular complexes. The prognosis 
for these patients is definitely better than for patients with complete 
block showing the bundle branch block patterns, wherein the pacemaker 
is lower in the bundle, its inherent rate is slower and Morgagni-Adams- 
Stokes attacks occur more frequently. Pfeiffer and LaDue*? have 
assessed 59 patients of average age of 57 years in whom bundle branch 
block was observed and noted the operative risk for major surgical 
procedures in these persons was no greater than that for a comparable 
group of normal patients in the same age levels. Their postoperative 
course was likewise no more troublesome. 

The clinical course and treatment of 106 patients with paroxysmal 
ventricular tachycardia have been reported by Armbrust and Levine.?® 
Of this group 75 per cent had coronary heart disease, and of these 
40 per cent had had a recent acute myocardial infarct. Eleven per 
cent of the group had no evidence of heart disease. The duration of 
the attacks ranged from a few seconds to twenty-four days, and 17 
patients had multiple attacks. Forty-two had various degrees of shock, 
and 60 had objective signs of congestive failure. Quinidine administra- 
tion proved effective in almost every patient in a wide range of doses, 
both orally and intravenously. In 4 patients, however, magnesium 
sulfate given intravenously promptly restored normal rhythm. Herr- 
mann and Hejtmancik,?” in reviewing their experience with 20 analogous 
cases, stressed the prevention of recurrences by maintenance of quinidine 
levels after reversion to normal rhythm. Their results with intravenous 
administration of morphine in a few cases of ventricular tachycardia 
were encouraging. Wilburne and his associates *°> showed that atropine 
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sulfate given intravenously protected animals from epinephrine-induced 
ventricular tachycardia, seemingly because the atropine permitted the 
normal pacemaker to discharge at a faster rate than the potential ventric- 
ular focus and thus maintain preponderance. They suggest, therefore, 
that use of atropine may be of value in human beings for preventing 
ventricular tachycardia in suitable situations, such as recent myocardial 
infarction. Nickerson *°* has shown that dibenamine® exerts a similar 
protective action in dogs against epinephrine-cyclopropane stimulation to 
ventricular arrhythmias, although it was not effective in restoring normal 
rhythm when ventricular abnormalities occurred first. 

Quinacrine hydrochloride (atabrine® dihydrochloride), possessing 
many quinidine-like properties, has been shown by Gertler and Yoha- 
lem *°7 to be effective in many patients with auricular fibrillation, par- 
ticularly in older persons with arteriosclerotic cardiovascular disease and 
in younger patients in whom the arrhythmia has been of less than forty- 
eight hours’ duration. A number of the patients in whom quinacrine 
administration proved successful had previously failed to respond to 
treatment with quinidine, and only one of those in whom quinacrine 
used initially was ineffective subsequently responded to quinidine therapy. 
With other auricular and ventricular rhythms, quinacrine treatment in 
some cases produced improvement, but results were not so encouraging 
as with auricular fibrillation. Procaine hydrochloride, which, like 
quinacrine, possesses many pharmacologic actions similar to those of 
quinidine, has been found useful in intravenous doses of 50 to 100 mg. in 
virtually “all the cardiac arrhythmias and is particularly helpful because 
of ease of availability and administration in ventricular tachycardia and 
fibrillation occurring during anesthetization and surgical procedures. A 
striking example of restoration of normal rhythm following intravenous 
administration of procaine twenty-seven minutes after the onset of 
ventricular fibrillation has been reported by Lampson and his col- 
leagues.*°* In this instance cardiac arrest occurred toward the end of a 
surgical procedure on the foot. By prompt incision of the thorax and 
manual massage of the heart, an effective circulation was established and 
maintained, but it was not until a second dose of procaine was adminis- 
tered intravenously twenty-seven minutes after the onset of fibrillation 
that spontaneous ventricular contractions resumed. The patient recov- 
ered ard after convalescence presented no evidence of cerebral damage. 
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In an even more remarkable case, Touroff and Adelman 2” successfully 
carried a 16 year old boy through a forty minute period of complete 
cardiac standstill occurring during pneumonectomy, maintaining a 
functional circulation by cardiac massage until finally a strong traction 
on the pericardium preparatory to incising it for more direct approach 
to the epicardium was followed by abrupt and tumultuous restoration of 
normal rhythm. The authors bring out the necessity of distinguishing 
complete cardiac standstill from ventricular fibrillation. In the former, 
epinephrine given intravenously or injected directly into the heart may 
be of some value, although this is not well substantiated by a review of 
cases. In ventricular fibrillation, however, use of epinephrine is specif- 
ically contraindicated, and procaine given intravenously is perhaps the 
readiest weapon at hand. For cardiac standstill direct electrical stimula- 
tion of the ventricle or mechanical stimulation of the heart or pericardium 
is most effective, with concurrent intravenous administration of procaine 
to protect against the onset of ventricular fibrillation. 


PULMONARY HEART DISEASE 


While much attention has been accorded the cardiovascular phenom- 
ena in acute cor pulmonale, as Brooks **° has pointed out, the simul- 
taneous pulmonary sequelae have been somewhat neglected. Because 
of the rapid rise in pulmonary artery pressure, the lungs become increas- 
ingly fixed on the turgid pulmonary vessels, necessitating an increase in 
muscular effort to carry on respiration. Intrapleural pressure is more 
nearly at atmospheric pressure, and the chest can be seen to be relatively 
distended in expiration with consequent reduction of the vital capacity. 
Pain may contribute also to shallow respiratory excursions, and finally 
dilated pulmonary capillaries may reduce the efficiency of alveolar gas 
exchange. Because all this occurs acutely, with no opportunity for 
gradual adjustment such as takes place in mitral stenosis, a respiratory 
insufficiency develops quite apart from any cardiac embarrassment and 
results in severe anoxemia. In chronic cor pulmonale, on the other 
hand, catheter studies have failed to show a predictable correlation 
between the pulmonary artery pressures and the consecutive cardo- 
vascular abnormalities on the one hand and the degree of pulmonary 
disease as measured by the relative size of the residual air of the. individual 
patient. McMichael *** has concurred in this observation, and both 
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authors conclude that some other factor than the pulmonary emphysema 
or fibrosis is responsible for the elevation of pulmonary arterial pressure. 
There is some evidence that in pulmonary emphysema development of 
an associated arteriosclerosis of the pulmonary arterioles is necessary to 
lead to cor pulmonale. Whether emphysema itself by obliteration of 
capillaries produces hypertension, which in turn leads to the arterio- 
sclerosis, is uncertain, for cases have been reported of pulmonary arterio- 
sclerosis not only independent of pulmonary disease but unrelated to 
any known factors. 

Liebow and his associates 74? by vinylite corrosion casts of bron- 
chiectatic lungs have demonstrated striking enlargement of the bronchial 
arteries and numerous anastomoses of these vessels with the pulmonary 
arterial tree. This enlargement of the bronchial vessels is associated 
with the development of granulation tissue in the organizing pneumonitis 
which usually precedes bronchiectasis and may represent persistent 
communicating channels which develop in the granulation tissue as it 
initially receives vessels from both arterial systems. The authors con- 
clude that the anastomoses are so numerous and large that they may 
serve as a factor in producing pulmonary hypertension. In this con- 
nection the studies of Roh and others *4* on a patient two years after 
ligation of the left pulmonary artery showed normal pressures in the 
chambers of the right side of the heart and the pulmonary artery and 
almost completely normal reactions to pulmonary function tests. These 
observations are consistent with the assumption that anastomoses from 
the bronchiat artery result in significant blood flow through the pulmonary 
capillary bed of the left lung. The observations of Lenégre and 
Maurice 2"* have led them to conclude that with few exceptions there is a 
correlation between chronic bronchopulmonary disease and right ventri- 
cular pressure. 

From the functional point of view, Riley and his collaborators *** 
compared normal patients with 8 patients having various types of chronic 
pulmonary disease, and their observations on cardiac catheterization 


212. Liebow, A. A.; Hales, M. R., and Lindskog, G. E.: Enlargement of the 
Bronchial Arteries, and Their Anastomoses with the Pulmonary Arteries in 
Bronchiectasis, Am. J. Path. 25:211, 1949. 

213. Roh, C. E.; Greene, D. G.; Himmelstein, A.; Humphreys, G. H., III, and 
Baldwin, E. de F.: Cardiopulmonary Function Studies in a Patient with Ligation 
of the Left Pulmonary Artery, Am. J. Med. 6:795, 1949. 

214. Lenégre, J., and Maurice, P.: La pression ventriculaire droite moyenne 
(P. V. D. M.) dans certaines affections broncho-pulmonaires chroniques, Brit. 
Heart J. 10:81, 1948. 

215. Riley, R. L.; Himmelstein, A.; Motley, H. L.; Weiner, H. M., and Cour- 
nand, A.: Studies of the Pulmonary Circulation at Rest and During Exercise in 
Normal Individuals and in Patients with Chronic Pulmonary Disease, Am. J. 
Physicians 152:372, 1948. 








SCHAAF—CARDIOVASCULAR DISEASES 145 


indicated that during exercise the expansibility of the pulmonary bed in 
the patients with pulmonary disease was distinctly limited, thus increas- 
ing the work of the right ventricle to a greater extent than in normal 
persons. They also felt that anoxia during exercise might contribute 
to the observed increase in pulmonary arterial pressure. Eppinger and 
his group ?%® have determined pressures in pulmonary arteries and 
capillaries and cardiac outputs in 4 patients with pulmonary vascular 
disease and reported elevated pulmonary artery pressure in all, with 
normal pulmonary capillary pressures and normal cardiac outputs. 
Observations after exercise in 2 of the patients led to the conclusion 
that this group of patients has a high resistance to blood flow, localized 
in the region of the pulmonary arterioles, and that inability to increase 
their cardiac output commensurate with increasing demands of exercise 
accounts at least in part for their symptoms. In studies made on 16 
patients with Ayerza’s syndrome, Taquini and others *"’ observed that, 
although blood velocity was decreased owing to increased blood viscosity, 
minute cardiac output and arterial blood pressure were maintained by 
an accompanying increase in blood volume. McMichael *"* states that 
some persons with cor pulmonale, because of lowered arterial oxygen 
saturations, display an excessively rapid circulation with high output 
failure. An elevated venous pressure contributes to the production and 
maintenance of the high cardiac output and, consequently, attempts to 
reduce the venous pressure, as by venesection or according to McMichael 
the use of digoxin, may worsen rather than improve the patient’s phys- 
iologic morass. Indicated treatment is administration of oxygen and 
penicillin to attempt to control any element of pulmonary infection that 
may be present. 

In a study of 20 cases of acute cor pulmonale from massive pulmo- 
nary embolism, Wood *' noted inversion of the precordial T waves from 
V, to V, or V, in all cases, with reversion to normal requiring from 
three to six weeks. In 100 cases of chronic cor pulmonale, the tall 
sharp P wave was by all odds the most important change, occurring in 
85 of the cases, whereas the next commonest abnormality, right axis 
deviation, appeared in only 46 cases. The pulmonary P wave usually 
measured between 2 and 3 mm. in height and was never widened. 
Normal P waves rarely exceeded 1.5 mm. in height and averaged 1 mm. 
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No correlation could be found between the pulmonary P wave and 
anoxia, severe anemia, elevated cardiac output, right auricular pressure 
or cardiac rotation due to emphysema, but right ventricular pressure 
appeared to bear some unexplained relation. Zuckermann and _ his 
associates *!® point out that a deep Q wave or a W-shaped ORS complex 
in the right precordial leads in chronic cor pulmonale may appear in 
about 35 per cent of tracings without any clinical suggestion of a myo- 
cardial infarction, old or new. 

For the treatment of acute pulmonary embolus, Bageant and 
Rapee **° have reported the use of stellate block with dramatic and 
almost immediate relief. One patient was relieved of bilateral pain in 
the chest on two occasions, although the block was performed only on 
the side of the infarction. Severe dyspnea, orthopnea and shock 
improved coincidentally with the block. In view of the acute and poten- 
tially fatal character of a pulmonary embolus, the authors feel that 
stellate block in such circumstances can be undertaken with less caution 
than in elective work. 


CONGESTIVE FAILURE 


The complex problem of defining and agreeing on the mechanisms 
which underlie congestive failure continues to provoke research and 
reflection too voluminous to summarize adequately in small space. The 
proponents of the forward failure theory of congestive failure, as exem- 
plified by Merrill ?*2 and by Stead,?** believe that the concept of flooding 
of the systemic circulation by failure of the right ventricle as a cause for 
elevated venous pressure and systemic edema is no longer tenable. They 
further argue that pulmonary congestion itself, while in good part due to 
actual damming back of blood in the lungs behind a failing left ventricle, 
is likewise significantly influenced by primary renal retention of salt 
and water. The stimulus to this retention lies in the cardiac output. 
With output low, renal blood flow is disproportionately diminished. 
When output is normal or high but congestion and failure occur, 
although absolute output may compare favorably with that in normal 
persons, there is a relative reduction in output owing to increased tissue 
demands, as in exercise, anemia or hyperthyroidism. The result of 
lowered cardiac output, absolute or relative, is a reduction in renal plasma 
flow and filtration rate by a contraction of tne efferent arterioles of the 
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kidney, presumably caused by some humoral substance. The degree of 
reduction of sodium excretion is observed to correspond closely to the 
degree of reduction of filtration fraction, but it is not clear that a cause 
and effect relationship exists. Contrary to the orthodox physiologic 
interpretation, the resultant increase in blood volume is not beneficial 
through helping to maintain increased venous pressure and hence pro- 
moting improved cardiac output; on the contrary, this salt and water 
retention is viewed as an error of metabolism and, is indeed, a distinct 
liability in most cases of intrinsic heart disease. Studies by Mokotoff 
and his associates **5 on renal plasma flow and sodium reabsorption and 
excretion in congestive heart failure have led to similar conclusions, the 
decreased excretion rate of sodium in congestive failure being attributed 
to decreased filtration rate in the presence of normal tubular reabsorp- 
tion. Briggs and his co-workers,?** however, believe that reduced 
oxygen tension in renal venous blood brings about in some way a more 
complete resorption of salt and water, which in turn produces edema. 
Their data seem to show that less complete tubular resorption of sodium 
and water, and not an increased filtration rate, is the important factor in 
the elimination of edema fluid. 

A stand on middle ground has been taken by Bradley and Blake.?** 
These authors subscribe to the forward failure thesis, with salt and 
water retention the consequence of diminished renal blood flow and 
filtration, but feel that intermittent or persistent elevation of renal venous 
pressure develops simultaneously and contributes a full share to the 
derangement of renal function. While perhaps not demonstrable in 
recumbency at rest, sharp rises in venous pressure may be expected in 
animals and patients with cardiac damage when in the upright posture 
or under conditions of exercise, and these rises may, and frequently do, 
occur well in advance of edema formation. Although the two factors of 
decreased renal blood flow and increased renal venous pressure may act 
to varying degrees in different patients, it is likely that both must be 
operative to cause significant sodium retention. 

A staunch defense of the backward failure theory has been made by 
Peters *** in considering the role of sodium in the production of edema. 


223. Mokotoff, R.; Ross, G., and Leiter, L.: Renal Plasma Flow and Sodium 
Reabsorptivn and Excretion in Congestive Heart Failure, J. Clin. Investigation 27: 
1, 1948. ' 

224. Briggs, A. P.; Fowell, D. M.; Hamilton, W. F.; Remington, J. W.; 
Wheeler, N. C., and Winslow, J. A.: Renal and Circulatory Factors in the Edema 
Formation of Congestive Heart Failure, J. Clin. Investigation 27:810, 1948. 

225. Bradley, S. E., and Blake, W. D.: Pathogenesis of Renal Dysfunction 
During Congestive Heart Failure, Am. J. Med. 6:470, 1949. 

226. Peters, J. P.: The Role of Sodium in the Production of Edema, New 
England J. Med. 239:353, 1948. 








148 ARCHIVES OF INTERNAL MEDICINE 


He observes initially that the physiologic basis for Starling’s principle 
of edema formation has been so firmly established that, when certain 
measurements are incompatible with the principle, the reflection is on 
the measurements and not upon the principle. He then points out that the 
most powerful known stimulus to the reabsorption of sodium from 
the glomerular filtrate seems to be the need of the body to conserve 
water. This stems from the fact that salt, if excreted, makes obligatory 
the excretion of water, the antidiuretic hormone being incapable of 
blocking the outpouring of water whenever solutes demand its presence. 
Consequently, to retain water in the body, the kidneys must first reduce 
the amount of sodium to be excreted; the resultant increase in serum 
sodium induces an antidiuretic effect tending to conserve water and 
keep sodium diluted to normal levels. The thirst accompanying sodium 
elevation, by inducing the person to drink, likewise promotes improved 
hydration. Applying this chain of reasoning to the Starling concept 
of edema formation, Peters has outlined this sequence of events: 
Increased capillary blood pressure causes escape of fluid from the circu- 
lation; the resultant reduction in the volume of circulating fluid causes 
an accelerated reabsorption of sodium, possibly by means of an adreno- 
cortical hormone; as the serum sodium level rises, thirst and the anti- 
diuretic hormone accelerate the intake and reabsorption of water, which 
with the increased sodium results in edema. Restriction of sodium salts 
by the low sodium diet minimizes the “dehydration reaction” (reab- 
sorption of sodium to conserve water) and thus reduces water retention 
and edema. - The author is inclined to doubt that the degree of increase 
in blood volume in heart failure is as great as has been reported, but 
even granting that it was, he would regard it as a compensatory or 
protective mechanism, although perhaps misdirected. Another Starling 
supporter is McMichael,?** who does not think it likely that an increased 
blood volume is a primary factor in raising venous pressure, although 
it may secondarily help sustain an already elevated pressure in the 
presence of failure. His observations have led him to believe that a 
central venopressor reaction in response to inadequate cardiac output 
during exercise is a major means of raising venous pressure. This at 
first promotes increased cardiac output, according to Starling’s law of 
the heart, but a point may be reached where further elevation of venous 
pressure causes a decrease in cardiac output. At this point a vicious 
circle is established, for decreased output increases venopressor activity 
and increased venous pressure further reduces output. In summarizing 
current concepts of the dynamics of congestive heart failure, Richards*** 
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considers that one of the basic phenomena is inadequate ventricular 
emptying during systole. He stresses the fact, however, that in the early 
stages of congestion the heart failure is not manifested by deficient intra- 
vascular flow but by pathologic intravascular pressures, the latter being 
the cause of the symptoms of dyspnea, cough, edema and passive con- 
gestion of the viscera. 

Before turning to other aspects of congestive failure, two further 
papers may be briefly noted. Gibbons *”® conducted daily studies of 
weight and venous pressure during the cardiac vicissitudes of 23 patients 
and noted that, in general, the weight and venous pressure varied con- 
cordantly. He concluded that it is not established that an elevation of 
either observation need precede the other. Shane **° has observed that 
frequently, although not uniformly, patients with congestive heart failure 
have a deficit in plasma proteins, which he attributes primarily to under- 
nutrition and which would contribute to the severity and persistence of 
edema formation. It seems clear from all the foregoing material that 
no satisfactory unitarian concept of congestive cardiac failure exists, and 
it may well be that none is possible. 

Interest in digitalis and its derivatives has, of course, been steady. 
Geiling and his collaborators **! report the preparation of radioactive 
digitoxin from the dried leaves of Digitalis purpurea grown in the 
laboratory in sealed jars into which divided doses of C** were introduced 
as carbon dioxide at suitable intervals. The resultant radioactivity of 
the digitoxin is such that approximately 5 per cent of the total dose in 
animals can be detected with accuracy. The rate of disappearance of 
lanatoside C after intravenous injection of 1.6 mg. has been studied 
by Friedman and Bine,?*? using the embryonic duck heart. Immediately 
after injection, about 0.21 microgram of glycoside per cubic centimeter 
of serum was demonstrable, but by the end of one-half hour the serum 
of 3 of the 5 patients contained 0.05 microgram or less, and in the 2 
others no glycoside was detectable at all. The same workers *** report 
that the pressure of excessive calcium does not enhance, nor the absence 
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of calcium diminish, the usual effects of a digitalis glycoside. The 
observations of Salter and his associates,?** on the other hand, point to 
a steady diminution in the force of muscular contraction of the frog 
heart with reductions in the concentration of calcium ion; conversely, 
with a fixed calcium ion concentration, it is possible to compare the 
response of a frog heart to a known digitalis concentration with that 
of an unknown serum and thus to determine human glycoside levels 
quantitatively. 

Observing that the effects of venesection and digoxin on venous 
pressure and cardiac output are similar and that digitalis has been shown 
to have a small but consistent primary lowering effect on venous pres- 
sure in normal animals and man, McMichael *** has suggested that the 
primary site of action of some of the digitalis series, particularly digoxin, 
may be the venous system. He believes that by lowering the venous 
pressure digoxin interrupts a vicious cycle and permits a greater cardiac 
output with resultant general improvement in the patient with low out- 
put failure. Other glycosides, of which ouabain is an example, appear 
to have primarily a direct stimulating action on cardiac musculature. 
Richards *** agrees that there is a reduction of the amount of blood in 
the central venous reservoir after digitalization and that, lacking evidence 
that the arterial or pulmonary circulations accept the extra blood, it 
is probably pooled in some venous depot, perhaps in the muscles. 
Nevertheless, he believes that the primary action of digitalis, despite 
any reducing effect on venous pressure, is still on the myocardium. 
In this position he is supported by several other groups of observers,?** 
who conclude from catheter experiments that digoxin does not affect 
the central venous pressure appreciably but rather that its effect is on 
the myocardium itself. Batterman and DeGraff**’ have made a com- 
parative study on the use of the purified digitalis glycosides digoxin, 
digitoxin and lanatoside C. After 355 trials with these preparations in 
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74 ambulatory patients with congestive heart failure, the authors con- 
cluded that, while the glycosides may vary in terms of latency of action, 
speed of dissipation and degree of gastrointestinal absorption, they 
appear in comparable doses to be identical in their improvement of the 
efficiency of cardiac muscle. Lanatoside C given orally is too errati- 
cally absorbed to be satisfactory for routine management of congestive 
failure. The incidence and degree of toxic symptoms are the same 
for the three glycosides in comparable doses, but owing to rapid dissi- 
pation the toxicity of digoxin and lanatoside C is of much shorter duration 
than that of digitoxin. Except for the assurance of uniformity of dosage 
in different lots, the purified glycosides have no distinct advantage over 
digitalis leaf preparations. 

For rapid digitalization, Evans and his co-workers *** have observed 
that all three purified glycosides are of equal efficiency when given intra- 
venously ; if time permits oral dosage, 2 to 3 mg. of digoxin will give 
satisfactory rapidity with maximum brevity of toxic symptoms, should 
such occur. Stewart and Newman *** have stated that in most patients 
the standard initial digitalizing dose of 1.2 mg. of digitoxin orally or 
intravenously will be insufficient and that for adequate digitalization 
on the average 2 mg. of digitoxin will be required in the first twenty-four 
hours, either in a single dose or in divided doses. The experience of 
these authors has led them to prefer digitalis leaf to digitoxin for full 
digitalization and maintenance. Production of auricular tachycardia 
and auriculoventricular dissociation following a single initial digitalizing 
dose of 1.2 mg. of digitoxin has been reported by Stone,**° and 
Master *** has pointed out that even 1.2 mg. of digitoxin cannot be given 
to all patients in disregard of their weight without producing occasional 
cases of toxicity. The latter author stresses that the daily maintenance 
dose for adults may run from 0.2 mg. to as low as 0.05 mg. 
Levine **? has observed somewhat higher incidence of toxic rapid 
rhythms among patients receiving digitoxin than among those receiving 
digitalis leaf preparations, but this may be ascribable to lessened gastric 
irritation, and hence more insidious attainment of toxic levels. 

The daily use of mercurial diuretic agents in the management of 
congestive failure has been strongly advocated by Gold and Kwit and 
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their associates,*** who base their program on evidence that meralluride 
(mercuhydrin) sodium solution is excreted in less than twenty-four 
hours. In addition to receiving 1 or 2 cc. of meralluride intramuscularly 
daily, their patients are given a daily maintenance dose of 0.2 mg. of 
digitoxin after an initial digitalizing dose of 1.2 mg., a diet containing 1 to 
1.5 Gm. of salt and 2 quarts (1.8 liters) of water. Comparing 140 patients 
treated in this fashion with 502 similar patients treated by usual methods, 
characterized chiefly by injections of a mercurial diuretic not oftener than 
every three or four days, the authors observed that congestive failure 
subsided completely in 90 instead of 50 per cent of patients and did so 
in an average period of six instead of fifteen days, with a mortality of 9 
instead of 23 per cent. Continuing mercurial injections, not necessarily 
daily but frequently enough to maintain “dry weight,” are the backbone 
of any maintenance program aimed at preventing recurrence of conges- 
tion and readmission to the hospital. Mercaptomerin (thiomerin®) 
sodium, a newly synthesized organic mercurial diuretic agent, has been 
demonstrated *** to be safe and effective when injected subcutaneously 
and is said to have the advantage of minimum local irritation. Diuresis 
is slower than with subcutaneous injection but does not differ in pre- 
dictability and degree from that resulting from intravenous administra- 
tion of mercurophylline. 

The toxicity of mercurial diuretics has been reviewed by Bruno ?* 
and Kaufman.*** Toxic reactions include local irritant reactions; aller- 
gic reactions, wherein sensitivity appears to be related not to the mercury 
but to the molecular structure of the drug as a whole and can frequently 
be avoided by use of another compound; mercurialism; reactions to 
electrolyte depletion from overvigorous diuresis, and sudden death. 
Mercurialism, as evidenced chiefly by nephrosis, is rare indeed. Sud- 
den death, in every one of the 32 cases discussed by Kaufman, followed 
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an intravenous injection and did not appear to be related in any way to 
the number of previous injections or to any other detectable factor. The 
cause of sudden death is generally believed to be ventricular fibrillation, 
and in a few cases has been demonstrated electrocardiographically. The 
frequency of a direct cardiac effect of mercurial intravenous injections 
is brought out by Wolff and Sagall,?*7 who observed the effects of 319 
injections in 137 patients and noted 36 instances in which significant 
disturbances in cardiac rhythm took place. No fatalities occurred in 
this series. A final point of interest with regard to the mercurial 
diuretics is the observation of Ferrer and Sokoloff *** that in some car- 
diac patients both morphine and meperidine (demerol®) hydrochloride 
possess a pronounced antidiuretic effect, reducing the total excretion of 
chlorides following administration of a mercurial diuretic and thus 
perhaps explaining certain poor results with the mercurials. 

The low salt and low sodium diets remain basic weapons for the 
control of congestive failure, but Cole *** has emphasized that the sodium 
content of the tap water available in some sections of the country must 
be definitely taken into account as well. In Los Angeles, for example, 
tap water was obtained containing 25 mg. of sodium per hundred cubic 
centimeters, and numerous areas throughout the country have at least 
10 mg. per hundred cubic centimeters. The hazards from too vigorous 
and prolonged depletion of body sodium have been pointed out by 
MacGuire *°° and by Soloff and Zatuchni.*** Diseases which result 
in high output failure, such as anemia and pulmonary disease (both of 
which may play a considerable role in rheumatic patients, particularly 
pulmonary disease in the older ones), may be made worse by efforts 
to lower the patient’s venous pressure. Furthermore, as Newburgh *°* 
has brought out, a salt-poor diet may require work of the renal tubular 
cells that they are unable to do. If this occurs, salt leakage may con- 
tinue, severe dehydration develop and uremia and even the picture of 
shock appear. This chain of events is virtually certain to happen if there 
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is preexisting renal disease, but its occurrence is quite possible with 
normal kidneys if dehydration is severe enough. The resulting acidosis 
may further impair cardiac function and occasion a dyspnea that cannot 
be corrected by increasing oxygen intake or reducing fluid volume with 
further sodium restriction. It is clear that the symptoms accompany- 
ing excessive sodium depletion may likewise be caused by other factors, 
such as excessive sedation or digitalization, unrelated infection, throm- 
boembolic phenomena or progression of the cardiac disease itself. The 
need for individual assessment of each cardiac patient’s program for 
sodium restriction is, therefore, readily apparent. In the treatment of 
azotemia and edema in cardiac and renal disease, Schemm 2** has 
recommended the administration of large quantities of plain water 
orally or, if need be, intravenously using dextrose solution (as opposed 
to saline and other sodium-containing solutions). This method is based 
on the premise that the patient, in addition to needing 1 or 2 liters 
daily for ordinary urinary excretion of metabolites, requires also per- 
haps 2 liters of water daily for insensible vapor loss and several liters 
at the outset of treatment to replace the deficit in total body water that 
usually exists initially. Consequently, a program calling for adminis- 
tration of 6,000 cc. daily for the first two days and 4,000 cc. daily 
thereafter might be typical. Any salt-containing fluids used to correct 
existing electrolyte disturbances would be in addition to these amounts of 
plain water. Water diuresis does not, however, according to Crutch- 
field and Wood,?** increase total renal sodium excretion and may even 
decrease it. . - 

The possibility of effecting notable reduction of dietary sodium 
intake by means of a cation exchange resin has been demonstrated in 
rats by Crismon.2*° Without resin, 96 per cent of ingested sodium and 
92 per cent of potassium were absorbed from the intestine; on a high 
sodium intake with resin these figures were reduced to 70 and 82 per 
cent, respectively, and with low sodium intake with resin, to 34 and 82 
per cent, respectively. In general, then, the cation exchange resin by 
preference binds dietary sodium in the intestine, whence it is eliminated 
unabsorbed in the feces; at the same time potassium absorption is not 
seriously reduced. The usefulness of such a preparation in the control 
of edemi is obvious, and subsequent clinical siudies outside the period 
o; this review have shown its suitability for human use. The toxic 


253. Schemm, F. R.: Certain Clinical Aspects of Application of Water 
Balance Principles to Heart and Kidney Disease, Ann. Int. Med. 30:92, 1949. 

254. Crutchfield, A. J., Jr., and Wood, J. E., Jr.: Urine Volume and Total 
Renal Sodium Excretion During Water Diuresis, Ann. Int. Med. 28:28, 1948. 

255. Crismon, J. M.: Sodium and Potassium Depletion in Rats by Means 
of Cation Exchange Resins Mixed with Food, Federation Proc. 8:30, 1949. 





SCHAAF—CARDIOVASCULAR DISEASES 155 


effect of lithium chloride *°* when used as a salt substitute by some 
patients, particularly those on a low sodium regimen, has had much 
recent publicity and need not be discussed here, the compound being no 
longer available. 

The use of dicumarol® in congestive failure has been advocated by 
Anderson and Hull #5? and by Wishart and Chapman *** and appears in 
their series of cases to have reduced appreciably the incidence of death 
or lesser episodes ascribable to venous thromboses and embolus forma- 
tion. Although a large number of cases will be needed, as in the study 
of myocardial infarction, to determine the value of this treatment statis- 
tically, it does seem reasonable that patients whose congestive failure 
is confining for any prolonged period, or who have already shown 
symptoms of thromboembolic phenomena, should be maintained with 
daily dicumarol® protection until they can be mobilized. 


PERIPHERAL VASCULAR DISEASE 


The problem of prevention of postoperative venous thrombosis has 
been greatly reduced by developments in surgery and the use of antico- 
agulants, but nevertheless remains of the first importance. Figures 
assembled by Wright '**” demonstrate that of patients in whom venous 
thrombosis develops about 50 per cent, without special prophylactic 
measures, may be expected to sustain pulmonary embolism and about 
20 per cent will die therefrom. In the light of such expectancies, the 
value of anticoagulants is obvious, as exemplified by the report of 
Allen °° on 1,686 patients treated postoperatively with heparin and 
dicumarol.® Prophylactic and therapeutic usage of these drugs saved 
in this series an estimated 73 lives and spared 211 patients the compli- 
cations of venous thrombosis and pulmonary embolism. Minor hemor- 
rhages occurred in 3.1 per cent and major bleeding in 1.9 per cent. 
Two patients died from hemorrhage, in one case clearly not related to 
dicumarol® and in the other questionably so. In another series of 2,667 
patients, Allen and Donaldson 2° described the results of various forms 
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of treatment designed to prevent thromboembolic complications. Of 
this group, 496 patients between the ages of 40 and 65 received pro- 
phylactic dicumarol® postoperatively, with no deaths from pulmonary 
emboli but with some bleeding from suture lines and into tissue spaces. 
Prophylactic ligation of the superficial femoral vein was performed on 
871 patients whose age was 65 or over or whose debility or disease made 
it likely that thromboembolism would develop. Of this group with evi- 
dently poor risk, 4 died subsequently of pulmonary embolism, whereas 
without treatment 37 might have died. Of 1,260 other persons who had 
removal of thrombi from the femoral vein with subsequent ligation, 6 
died of further emboli, instead of the 60 to be anticipated without treat- 
ment. The authors point out that because of improvement in mortality 
rates resulting from shock, infection and pneumonia, thromboembol- 
ism is a more important cause of death than formerly. In a third 
series of 2,353 surgical patients, Smith and Mulligan *** used prophy- 
lactic dicumarol® postoperatively and sustained only 1 fatal pulmonary 
embolism. No definite conclusion appears yet possible concerning the 
preferable use of surgical or anticoagulant therapy, and perhaps 
Linton 2**' is on the safest ground in advocating the use of both when- 
ever there is evidence that venous thrombosis has already occurred. 
The primary problem remains one of recognition of the presence of 
thrombosis and pulmonary embolism and of the need for therapy of some 
sort, for in a group of 74 autopsied patients with pulmonary embolism 
Dehlinger and Riemenschneider *** noted that in only 5 had any specific 
treatment for prevention of embolism been attempted. 

The occasional development of syphilitic aortitis early in the course 
of the infection is emphasized by Houser and Kline,?* who report the 
case of a man 41 years of age in whom aortitis was diagnosed two years 
after his primary lesion. They make reference to 4 other cases in the 
literature in which definite aortitis, and in 2 instances death from rup- 
ture of diseased aortic cusps, occurred within two years of the primary 
infection. Treatment of aortitis, aortic insufficiency, aortic aneurysm 
and combinations thereof with aqueous sodium penicillin solution in 50 
patients who had no previous heavy metal therapy was accomplished 
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by Edeiken and others *** without any untoward reaction severe enough 
to necessitate discontinuation of treatment. Six of the patients showed 
congestive failure, and their improvement with penicillin therapy given 
simultaneously with measures for relief of the congestion suggests that 
it is not necessary to withhold penicillin until compensation is restored. 
In the surgical reinforcement of aortic aneurysm, Poppe *** has reported 
successful wrapping of six aneurysms with polythene cellophane,® which 
resulted in abundant fibrosis and the relief of pain in the chest without 
harmful effect over periods of observation ranging from a few months 
to two years. 

Dramatic methods of visualizing the aorta and its principal branches 
by means of radiopaque substances have been described by Burford and 
Carson,?**7 Wagner and his associates *** and Runstrom.?* The first 
pair of workers, by introducing radiopaque liquid through a catheter 
down the left common carotid artery, have been able to diagnose ques- 
tionable cases of patent ductus arteriosus, coarctation of the aorta and 
anomalies of the aortic arch. The remaining workers have successfully 
and safely studied the abdominal aorta and its branches by injecting 
radiopaque material into the aorta at the level of the twelfth rib. By 
this method excellent mapping of anomalies, obstructed vessels and col- 
lateral circulations is made possible. Abnormal vessels in abdominal 
tumors can be brought out, and intensive outlining of vessels in the renal 
parenchyma can provide information not obtainable from ordinary 
urography. Arteriography distal to the aorta and its branches within 
the trunk, with the exception of its distinct value in demonstrating 
intracranial aneurysms, is not often required, according to Shumacker 
and Godley,?” and because of the danger of ischemic complications in 
limbs with severe obliterative arterial disease should be reserved for an 
occasionally specific indication, such as the study of seemingly inadequate 
collateral circulation about an arterial aneurysm or arteriovenous fistula. 
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In studying 12 cases of dissecting aneurysm of the aorta, Amromin 
and his colleagues *"* noted narrowings of the lumens of the vasa 
vasorum in 7. They consider it likely that ischemia is the factor under- 
lying the medial necrosis which predisposes to dissection. An interest- 
ing case of acquired coarctation of the aorta in a man 33 years of age has 
been reported by Grossi and Seitun.?"? The narrowing resulted from 
a sclerodermic retraction of the diaphragm, with constriction of the 
hiatus and impingement on the esophagus and aorta. Arteriosclerotic 
aneurysm of the aorta has been reviewed by Blakemore?” and its 
surgical repair and reenforcement described. Stress is laid on the point 
that the onset of pain in a patient with such an aneurysm is a warning 
that rupture with spreading retroperitoneal hemorrhage is beginning. 
Almost invariably, however, there is an interval of two to six days 
between the start of the retroperitoneal hematoma and the final sudden 
death from rupture into the general peritoneal cavity, during which time 
life-saving surgical intervention may be effected. Arteriovenous 
anastomoses in normal human kidneys have been demonstrated post 
mortem by the recovery from the renal vein of glass spheres measuring 
90 to 400 microns in diameter, many times the diameter of an average 
capillary, after injection of the spheres into the renal artery. Simkin 
and his associates *** have shown the existence of similar anastomoses 
in the kidneys of dogs and rabbits during life, and they conclude that 
the anastomoses function and have physiologic significance during 
human life. 

The emergency treatment of vascular occlusions has been outlined 
by Allen,?** with stress on prompt use of anticoagulants and, in arterial 
occlusion, embolectomy as soon as the inadequacy of conservative mea- 
sures is suggested. In a review of experience with arterial emboli, 
Warren and Linton *** concluded that, although available conservative 
treatments are valuable adjuncts to surgical procedures, surgical 
removal is the treatment of choice in emboli to peripheral arteries. In 
the surgical correction of arterial aneurysms and arteriovenous fistulas, 
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Shumacker *"7 has established the usefulness of sympathectomy, per- 
formed before, during or after the correction, in helping to prevent 
ischemia distal to the site of surgical intervention. Yet another 
maneuver of promise is that of “disobliterating” endarteriectomy, per- 
formed on 2 diabetic male patients, aged 56 and 46, by Boulin, Uhry 
and Nogrette.?"* After determining the site of thrombosis by arteri- 
ography, the authors incised the involved vessels and removed the 
inner and middle coats of the obliterated segment as far as possible. 
Heparinization was maintained during and after the operation. Post- 
operatively, arteriography showed the affected segments to be patent 
and free of aneurysmal dilatation. In the first patient extensive gan- 
grene of the foot had developed prior to surgical treatment, but during 
the ensuing six months tissue repair is said to have occurred. The 
severe pain associated with the arteritis present in the second patient sub- 
sided promptly after operation. The authors believe that “disobliter- 
ating” endarteriectomy performed in patients who are not too old or 
too debilitated may make amputations unnecessary. 

A final development particularly worthy of mention has been the 
successful application of the artificial kidney to problems of acute renal 
failure. By adjusting the tonicity of the bath fluid to the patient’s 
serum by means of freezing point determinations, Merrill and his asso- 
ciates *7° have achieved sufficient accuracy of control of hydration to 
permit effective and clinically safe use of the kidney even in uremia com- 
plicated by congestive failure or pulmonary edema. At blood flow rates 
of 200 to 300 cc. per minute with a blood urea nitrogen level of 80 to 
90 mg. per hundred cubic centimeters, it is possible to dialyze out 20 
Gm. of urea per hour from a human patient. In addition to extracting 
nitrogenous waste products, one can also remove specific ions by 
dialysis, such as potassium from a subject with hyperpotassemia. Addi- 
tional uses for the artificial kidney will undoubtedly be found as research 
and experience in its potentialities continue. 


SUMMARY 


In summary, brief emphasis may be laid on the major trends and 
progress of the period of this review. The anticoagulant diugs had 
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widespread evaluation and were shown to have positive indications in the 
treatment of myocardial infarction and thromboembolic disease, and 
perhaps as well in prolonged congestive failure. Advances in palliative 
and corrective surgical treatment, not only in congenital heart disease 
but also to a remarkable degree in rheuniatic heart disease, and even 
potentially in coronary disease, give promise of increasing prevention 
and relief of cardiac invalidism. The rapid development of unipolar 
electrocardiography has greatly enhanced the early recognition and 
assessment of cardiac disease, especially localized myocardial infarctions 
and the ventricular hypertrophies. The striking application of cortisone 
and pituitary adrenocorticotropic hormone to rheumatic fever gives 
grounds for hope that in the near future the causes of this disease may be 
disclosed and fuller prevention of its ravages made possible. Finally, 
during the period of this review, and to an ever increasing degree as 
public and governmental awareness of the primary importance of car- 
¢ diovascular disease grows, the National Heart Institute has been 
- providing vital impetus to the advancement of all aspects of cardio- 
vascular research and its clinical application. 











News and Comment 


GENERAL NEWS 


Penn Test for Diagnosis of Cancer.—Through arrangements made by the 
National Cancer Institute, Public Health Service, the Penn test, described by 
Dr. Leonard A. Scheele, Surgeon General of the Public Health Service, as 
“most promising of the general tests for cancer so far reported,” will receive 
its first independent trial under the supervision of Dr. Stuart W. Lippincott in 
Seattle, where the University of Washington and the Public Health Service 
maintain a cooperative project for evaluating and developing cancer diagnostic tests. 

The test is based on a serum flocculation reaction discovered in blood from 
cancer patients by Dr. H. S. Penn, who developed it for use as a cancer diagnostic 
test in association with Drs. George C. Hall, Albert W. Bellamy and Andrew 
H. Dowdy, all of the University of California at Los Angeles. 


Annual Session of the American College of Physicians.—The American 
College of Physicians will conduct its Thirty-Second Annual Session at St. Louis, 
April 9 to 13, inclusive, 1951. Dr. Ralph Kinsella, of St. Louis, is the general 
chairman and will be responsible for local arrangements and for the program of 
clinics and panel discussions. Dr. William S. Middleton, president of the College, 
Madison, Wis., will be in charge of the program of morning lectures and afternoon 
general sessions. 

Secretaries of medical societies are especially asked to note these dates and, 


in arranging meeting dates of their societies, to avoid conflicts with the College 
meeting for obvious mutual benefits. 

The Thirty-Third Annual Session of the College will be held in Cleveland, 
April 21 to 25, 1952. 


Research Fellowships of the American College of Physicians.—The 
American College of Physicians announces that a limited number of fellowships 
in medicine will be available from July 1, 1951 to June 30, 1952. These fellow- 
ships are designed to provide an opportunity for research training either in the 
basic medical sciences or in the application of these sciences to clinical investi- 
gation. They are for the benefit of physicians who are in the early stages 
of their preparation for a teaching and investigative career in internal medicine. 
Assurance must be provided that the applicant will be acceptable in the laboratory 
or clinic of his choice and that he will be provided with the facilities necessary 
for the proper pursuit of his work. The stipend will be from $2,200 to $3,200. 
Application forms will be supplied on request to The American College of 
Physicians, 4200 Pine Street, Philadelphia 4, and must be submitted in duplicate 
not later than Oct. 1, 1950. Announcement of awards will be made in November 
1950. 





Book Reviews 


Medical Gynecology. Second edition. By James C. Janney, M.D., F.A.C.S. 
Price, $16.50. Pp. 454, with 108 illustrations. W. B. Saunders Company, 
218 W. Washington Sq., Philadelphia 5, 1950. 


This is a second edition of a book published originally in 1945. As the title 
implies, the subject is “office gynecology.” The book is intended to be used 
by the general practitioner. There are numerous illustrations, most of which are of 
good quality. 

The first section is concerned with obtaining the history and the technic 
of examination. Approximately one half of the book “takes up the common 
symptoms of gynecology and describes the factors concerned in their production. 
The mechanism of symptoms is stressed as being extremely important not only 
as an aid in correct diagnosis but also in the formulation of a treatment bs 

The remaining sections have to do with special observations, various tests and 
types of treatment, and there is a final section on special topics. These deal with the 
premarital examination, birth control, sterilization and marital maladjustments. 
They are written of in an outspoken and refreshingly honest manner. 

The reviewer does not agree with everything in the book, but most of the 
points of! disagreement are minor. He suggests, however, that two of the 
illustrations be omitted from the next edition. One shows operative procedures 
for the relief of sterility; and the other is a combined conization and operative 
plastic procedure in the cervix. Neither of these illustrations is concerned with 
office or medical gynecology. * 

The book should be of interest and of value to the general practitioner. It 
seems doubtful, though, that the book would be of value to medical students. 
It would not be adequate for use as the only textbook cn gynecology and much 
of its material is too detailed and too specialized. 


Report of the Medical Research Council for the Years 1945-1948. By 
various authors. Price, 5 shillings. Pp. 283. His Majesty’s Stationery 
Office, York House, Kingsway, London, W.C. 2, England. 


This report of the Medical Research Council of Great Britain for the years 
1945 to 1948 contains a vast amount of factual material which does not lend itself 
well to review. There are listed all the various committees and workers under 
the organization, together with brief statements about the results of their activities. 
Much of it will make interesting reading for American physicians. 


Surgical Treatment for Abnormalities of the Heart and Great Vessels. 
First edition. By Robert E. Gross, M.D. Price, $2. Pp. 72, with 36 
illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, Ill., 1947. 

This neat little volume is a reprint of the Beaumont Lecture of the Wayne 
County (Michigan) Medical Society originally given in 1946; however, the 
present printing is dated 1950. Dr. Gross is well known as a pioneer in cardio- 
vascular surgery, and the subject is thoroughly covered in this monograph, much 
of which describes original work. It is well organized and there is an adequate 
bibliography. 
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Applied Medicine. By George Ernest Beaumont, D.M., F.R.C.P., D.P.H. Price, 
$6. Pp. 550, with 74 illustrations. The Blakiston Company, 1012 Walnut 
St., Philadelphia 5, 1950. 


This book by an English clinician attempts to do more or less what is 
accomplished in this country by the various publications dealing with clinics and 
bedside discussions. The material is simple and well presented, includes no. 
complicated laboratory tests and represents, perhaps, a not entirely undeserved 
reaction against the emphasis on measurement which is likely to swamp essential 
clinical observations under a flood of numbers that often becloud rather than 
clarify the issue. A book of this sort may remind one that a proper balance 
must be sought. 


Recent Advances in Physiology. Seventh edition. By W. H. Newton, M.D., 
M.Sc., D.Sc. Price, $4.50. Pp. 268, with 90 illustrations and 32 tables. 
The Blakiston Company, 1012 Walnut St., Philadelphia 5, 1949. 


The seventh edition of “Recent Advances in Physiology” is worthy of study 
by those interested in various fields of medicine and physiology. The text presents, 
to a great extent, the British point of view. The material is written in the 
usual fashion of review articles, but, because of less documentation, it is easier 
to read. The subjects discussed, however, are sufficiently supported by a 
bibliography. 

The material is lucidly presented in essentially lecture style. The compendium 
includes the following subjects: “The Physical Basis of Temperature Regulations,” 
“Water Diuresis,” “Digestion,” “Some Aspects of the Physiology of Pregnancy,” 
“Blood Pressure and the Kidneys,” “Catheterisation of the Heart,” “The Electrical 
Excitation of Nerve,” “Cutaneous Sensation,” “Auditory Impulses” and “Colour 
Vision.” This small book is highly recommended. 


Memories of Eighty Years. By James B. Herrick. Price, $5. Pp. 270, 
with 1 plate. University of Chicago Press, 58th St. & Ellis Ave., Chicago 37, 
1949. 


Of real historical value, this fascinating story should be a great source of 
inspiration and stimulation to medical students and young clinicians. It is simply 
and modestly told and provides the reader with a beautiful illustration of how to 
grow old gracefully. It covers a phenomenal period of growth in medical 
knowledge through research, in medical education and in clinical practice. 

After graduation from the University of Michigan, Dr. Herrick taught 
languages in high school. During his engagement, “the prospect of a happy 
successful married life seemed to us greater if I became a physician rather than 
a teacher. Never during more than sixty years have we questioned the wisdom 
of our decision.” Dr. Herrick became a physician and teacher and served 
both professions with distinction. He emphasizes, quite amusingly, his mistakes 
but slurs over his successes and contributions, most notable of which were the 
differentiation of coronary occlusion with myocardial infarction from coronary 
insufficiency and his description of sicklemia. 

After study in Europe in 1894 and 1899, he limited his practice to internal 
medicine and confined his work to office, hospital and consultation service. Always 
the student, he spent several mornings a week in 1904 attending chemistry 
courses at the University of Chicago. The following year he took special work 
in Europe with Emil Fischer, one of the first scientists to receive a Nobel Prize. 
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There are many thumbnail sketches of his patients, teachers and colleagues both 
here and abroad. Practically all his hospital service was given at the Cook County 
and Presbyterian Hospitals, Chicago. His medical teaching was done in the wards 
of these hospitals and in Rush Medical College. 


Clinical Endocrinology. By Laurence Martin, M.D., F.R.C.P. (Lond.), and 
Martin Hynes, M.D., M.R.C.P. (Lond.). Pp. 222. The Blakiston Company, 
1012 Walnut St., Philadelphia 5, 1948. 


This is a good book. The authors were successful in achieving their purpose 
of writing a condensed and practical clinical book on endocrinology in just over 
200 pages. The material is succinctly presented, controversial ideas having been 
eliminated to a great extent or discussed only briefly. Well established facts are 
dogmatically and clearly discussed. The book is not, nor was it intended to be, 
an encyclopedia on the subject of endocrinology. This may unjustly be advanced 
as a criticism, but the authors definitely state their purpose in the preface. They 
wrote a very useful book for students and practicing physicians, and it is to be 
recommended to them. 


Die Erkrankungen des Darmes. By Walter Zweig. Price, $6.75. Pp. 253. 
Grune & Stratton, Inc., 381 4th Ave., New York 16, 1949. 


This book represents a cursory review of the author’s experiences during thirty 
years of the practice of gastroenterology. In his 253 page book he includes discus- 
sions on all the diseases of the entire digestive tract, including appendicitis and 
hemorrhoids. The entire volume is made up of his own experiences, and there is 
no appended bibliography. The book includes material on the anatomy and physi- 
ology of the digestive tract, and the author devotes a good deal of space to the 
problem of nutrition. The first section of the book also includes methods of inves- 
tigation. 

The second ‘section includes chapters on enteritis and colitis, autointoxication, 
enteroptosis, causes of diarrhea, constipation and nervous disturbances of the bowel. 
To illustrate the cursory nature of the discussions, one must point out that in this 
section only nine pages are devoted to the subject of ulcerative colitis and seven to 
cancer of the intestine. The third section contains the descriptions of anal conditions 
and of methods for proctosigmoidoscopic examinations. 


Diseases of the Heart. By Charles K. Friedberg, M.D. Price, $11.50. Pp. 1,081 
with 79 illustrations. W. B. Saunders Company, 218 W. Washington Sq., 
Philadelphia 5, Pa., 1949. 


This is a new book about the heart, well printed on fine paper and well 
illustrated. It is comprehensive, excellently written and entirely adequate. The 
pertinent physiology is discussed, and there are compvehensive bibliographies. 
Nonetheless, one wonders whether this book really adds very much to the many 
excellent texts already available. This is a question which no doubt will be 
answered by the response of the medical public. 


An Elementary Atlas of Cardiography. By H. Wallace-Jones, E. N. Chamber- 
lain and E. L. Rubin. Pp. 108, with 99 illustrations. John Wright & Sons, Ltd., 
42-44, Triangle West, Bristol 8, England (American agent, Williams & 
Wilkins Company, Mount Royal and Guilford Aves., Baltimore 2), 1948. 


This small book, as stated by the authors in the preface to the first edition, is 
designed for the overburdened medical student, for whom “we feel electrocardi- 
ography should not loom too largely in its general knowledge of medicine.” 
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A few basic concepts regarding the formation of the electrocardiogram are fol- 
lowed by a brief description of the normal tracing, the common abnormal rhythms 
and conduction defects. 

The chapter dealing with the electrocardiogram in coronary thrombosis seems 
somewhat oversimplified. “Most records . . . can be separated into two types.” 
A “T I” and a “T III” type are mentioned without reference to the Q waves 
which tend to develop as part of the pattern. “Some cases of coronary thrombosis 
do not fall into either of these groups and are of indeterminate origin,” the authors 
state. In defense of the science of electrocardiography, it must be mentioned that 
a large share of electrocardiograms which do not fall into either of these two groups 
point to myocardial lesions which can be localized rather accurately. 

The chest leads employed in the nine pages of electrocardiograms consist of IV R 
and IV F. 

Ventricular preponderance is briefly described, with three examples. One illus- 
tration each is given of split P waves, dextrocardia, low voltage curve and myx- 
edema. 

The chapter on cardiac radiology contains not only posterior-anterior views but 
also a considerable number of examples of the changes seen in the various chambers 
of the heart and in the great vessels as shown in the anterior oblique views. This 
chapter gives an unusually clear view of the fundamentals of cardiac roentgenology 
in a series of thirty-one full page illustrations. 

The book is a small atlas, but the text and the explanation of the illustrations 
are lucid and straightforward. The work undoubtedly fulfils satisfactorily the pur- 
pose for which it was intended. 


Compulsory Medical Care and the Welfare State. By Melchior Palyi. Price, 
$2. Pp. 151. National Institute of Professional Services, Inc., 75 E. Wacker 
Drive, Chicago, 1950. 


In this thought-provoking analysis of the experience of the countries with 
compulsory medical care, the author supplies opponents of the system with plenty 
of ammunition. In this regard it supplies a real need, for documented evidence 
of this type has not been readily available to the general public, including the 
physicians. 

In his preface the author claims for himself an objective, scientific approach, 
with the charge to the reader to draw his own conclusions. While there is no 
reason to question the reliability of the impressive bulk of data cited, persons “on 
the fence” in their convictions about socialized medicine might be tempted to 
reject the evidence because of the obvious bias of the author. The titie of the 
work, “Compulsory Medical Care and the Welfare State,” has a note of belliger- 
ence which may interfere with its acceptance by open-minded readers. This is 
unfortunate, for the book deserves wide distribution. 

The authcr is a distinguished economist and financial expert, at one time 
scientific adviser to the Reichsbank of Germany. In addition to faculty posts in 
several universities in Germany, he has taught at the University of Chicago, the 
University of Wisconsin and Northwestern University. He makes the revealing 
disclosure that beginning with Bismarck every European dictator has been an 
ardent proponent of compulsory medical care, advocated as a boon to the citizenry 
but used as a powerful political tool. Included in this list of humanitarians (?) 
are Kaiser Wilhelm II, of Germany; Admiral Horthy, of Hungary; Czar Nicholas, 
of Russia; Stalin; Mussolini; Franco; Hirohito; Hitler; Perén; Tito, and others. 

The pyramiding costs and deterioration of the quality of medical care which 
have occurred in every country embracing socialized medicine as the political 
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leaders make vote-getting capital of its potentially desirable features are graphically 
emphasized. Those persons resigned to acceptance of “some sort of state medicine” 
should read Palyi’s book before acquiescing to this far reaching invasion of 
American personal liberty. 


Blood Transfusion. By E. L. DeGowin, R. C. Hardin and J. B. Alsever. 
Price, $9. Pp. 587, with 200 diagrammatic drawings. Philadelphia: W. B. 
Saunders Company, 1949. 


One of the profound evolutions of the practice of medicine centers in the 
application of infusion and blood transfusion to a great variety of human diseases. 
Established in World War I and developed to a peak of perfection with wide 
applications to military medicine in World War II, the blood bank and its many 
ramifications have come of age. The magnitude of this advance is clearly 
illustrated in the volume entitled “Blood Transfusion.” Out of a long and 
sometimes dubious history, the present day practice of blood transfusion has 
emerged as a soundly documented phase of modern scientific therapy. But with 
the growth has come differentiation, the exasperating complexity of which has 
made inevitable the establishment of another minor specialty. Except for the 
relatively few experts who have followed each step in the development of the 
multiplying listing of Rh types, the wholesale application of blood storage and 
preservation, the exceedingly numerous blood fractions, components and substi- 
tutes avdilable for human therapy, the elusive features of our fluctuating concepts 
of coagulation of blood and the problem of the relation of donor, physician and 
recipient, there has long been need of an authoritative guide. This was especially 
evident during World War II, when there was no satisfactory manual compre- 
hensive enough to cover the ground but still simple enough to be used, if need be, 
by competent technicians. 

“Blood Transfusion” supplies this deficit in excellent fashion. The purpose, 
to comprehend the entire field, has been accomplished. Adding much to the lucidity 
of presentation is a series of well ordered and executed line drawings, illustrating 
the stages of the pertinent procedures with simple instructions. The scholarly 
approach has not been sacrificed in arriving at simplicity, and the book is at 
once a manual and a reference work. The considerable experience of the three 
authors has been blended into a well written, clear and eminently useful book. 
No effort was made to include a full bibliography of all the thousands of articles 
on the subject; the selection of references renders the book a critique rather than 
an encyclopedia. Naturally, some opinions may not satisfy every one working 
in the general territory of blood transfusion. As the authors point out, they have 
drawn heavily on their personal experience in discussing the details of transfusion 
from the procedural minutiae to the hazards and the reasons for them. This 
broad basis of experience lends authority. Att the same time, the method of 
presentation facilitates use of the book as a source of specific instruction or as 
a background for general consideration. n 

The book is handsomely made, well printed and has few typographic errors 
for a first edition. Infelicities of style are rare, and save for a couple of mis- 
matched subjects and predicates the grammar is impeccable. The section devoted 
to laboratory procedures, comprising the center of the book rather than an 
appendix, is indicated with a thumb tab, which will be a time saver in the 
laboratory. “Blood Transfusion” is recommended as a necessity for all students 
of medicine and medical technicians, in undergraduate and graduate stages, who 
deal with the manifold aspects of the transfusion of blood and its products in 
treating disease. 
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Specialists report on 
by test of Camel smokers: 


“Not one 
single case of 
throat irritation 
due to amoxing 

Camels!” 


Yes, these were the findings of throat spe- 
cialists after a total of 2,470 weekly exami- 
nations of the throats of hundreds of men 
and, women who smoked Camels —and only 
Camels — for 30 consecutive days. 
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Elaine Bassett, television stylist, is one of hundreds, coast to-coast, who made the 


30-Day Test of Camel Mildness under the observation of throat specialists 
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LONG BEFORE | 
GOT THE DOCTOR'S 
REPORT, | KNEW 
CAMELS AGREED WITH 
MY THROAT. THEY 
SMOKE SO MILD— 
AND THEY ARE SO 
GOOD-TASTING ! 


R. J. Reynolds Tobacco Co., Winston-Salem, N.C. 


ACCORDING TO A NATIONWIDE SURVEY: 


More Doctors Smoke Camels 


THAN ANY OTHER CIGARETTE 





Yes, doctors smoke for pleasure, too! In a nationwide survey, three independent research organi- 
zations asked 113,597 doctors what cigarette they smoked. The brand named most was Camel. 








Maximum 
Therapeutic 
Activity 


PURE, Crystalline Vitamin Bi 


First isolated in the Merck Research Labora- 
tories, Crystalline Vitamin B,2 in microgram 
dosage uces maximum hematologic and 
neurologic effects. 

Crystalline Vitamin By, is a pure anti-anemia 
factor—effective and well tolerated in patients 
sensitive to liver extracts and concentrates be- 
cause it contains no deleterious foreign or ex- 
traneous matter. No toxicity has been encoun- 
tered. 

It can be injected either subcutaneously or 
intramuscularly without causing pain or in- 
duration. 

The low price makes Cobione* most economical. 


MERCK & CO., Inc. 
*Cobione is the registered trade-mark i psn 
of Merck & Co., Inc. for its brand of 
Crystalline Vitamin Bys. 
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Cobionee 


Crystalline Vitamin Biz Merck 


ee TT TTtt((CtC(_‘iiiKittiitiiitiiT 








¢ journal appears year. 

e ARcives Internal M. is covered but 
meee ave ree overed by copy woe. 
% eet J Sy wheats a publications ieued ogg 


Canadian $1040 Fee $11.00, faclesting 





OTHER PERIODICAL PUBLICATIONS 
of oatepam Medical Association 


ia mibaminie.-thary. Covers: all the medical sclences 
——< ik. price (three volumes): domestic 


ame nkepetincnton 


crsles, $1: $1.25, ae 
Includes original articiys on diseases of the |e, abstracts 


, book re s, transactions of special 
ie, 5 Canadian, $12.40; foreign, $13.00. 


ae * 2 Fai $i. 
1AL ‘YQUNE, AND OCCUPATIONAL MEDICINE Monthly. 

: (two vebaaiee) s" soaeatiey $5.00; Sasaaien, to avis, 
subject and author index to the worth while 
ear, Volumes bound for reference, 

ye \ $22.00; foreign, 
. AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Seeet CHICAGO 10 





CONTENTS 


ef Digits, aciaciinls of ‘we. Bladder and Mucous 
Taomas A. Wazrunt, MD.; any F. on MD, © 


Anemia with Paroxysmal ee ae 
mt et ot Two Te Aum S. pyoaacicce 


Recbedioninil to salad Such ¢ on 
s from Essential Hypertensive Vascular Disease. Rosexr W 
MD.; Wutam E. R. Gree, M.D.; James W. Cutazer-. 
eh, M.D.; Mever 18. Harzein, MD; Junaus Litter, M.D.; Cuantas 
. H. Bowen, MLD. anp Reciwatp H. oO M.D. Detter 


POORER ee nee ew een eee ee ee 


ESS IN INTERNAL MEDICINE: 


Diseases: Review of Significant Publications, 
1947 to June 1949. Roya: S. pig Fae van 
ASSISTANCE or Epwarp F. BLanp, M.D., Be 


SAND COMMENT............ 
REVIEWS........ 








